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chaructenized the ngorogs scheduling imper- 
alive in so larce ana COMPICs an OpPerMahon 

Cin closec-circuit television screens we 
watched the three astronautis—Uol Frank 
Horman, Capt. james A. Lovell, Ir., and Maj 
fnow Lit Col) Wilham A. Ancers—arrive ol 


The Author 
teen ts. ee 


irr) PLE pas Pees geal 
ed] the program dedicated 
the liwneach pach in their white spaceswits cone io PUNE Americans of 
ride the elevator 320 feet up to the command 
module, At T-minus-2-hours-and-17-minutes 
744 am.) the spacecraft hatch was closed 


At intervals, E: checked by intercom with 


ihe oon ) os) Names 
Deputy Director of Apel 
lo in January 1964, be 


bechine Lirevctar nine 








= ’ \ _ = midtithio liter Fron 195% 
Gtoree 1 iw, M aniiger of the Apolly Re Me to ) fi. he was disector of the Minuteman missle 
craft Program, who sat ut a console nearby peeunrium, the heartiol oer nucle chedense, Ameanin- 
Phrougn our headsets we listened to the test) = horn ancl acraduate of the University of Wronin 


honcuector ane crew co throweh their final ireneral Phillips thew two combat towre with the 
cetuiled) chee klistsa—nouch like the checklist Sih Air Force in. Work) War TL Since 104% be: his 
l have used oo often as an Air Force pilot flown almost every type oo! plane in the Air Foro 
Evervihing was GO—weather, range, Tee from the Pos fehter te recent pet 
tracking network, vehicle, crew. In the Con 
trol Center our dispiny hihts were all green 
| would have to make no unhappy decision to 
“scrub” this all-important mission. 
Lnticipation mounted steadily until igni- 
tion was maonounced at T-minus-9-seconils 
As Tl watched through binoculars, the Saturn 
V lifted on billows of orange and white at 


the trie we har sel weeks before 
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Hooters Hoar Blots Out Speech 


Ant) 20, on the marning of Saturday, by 
cember 21, 10608. began the history-making 
Tussion of Apollo 4—perhaps the ereatest of 
al] human adventures thus far. From my notes, 





and from the detailed transcript of communi- 
cations beiween the men in soace und those 
On the frownd, we cin te borether the hagh- 
lights of that six-daw fliuwht 

“Tower cleated,” I bear Paul Donnelly, the 
Launch Operations Manager, announce 14 
Secomds iifter lift-off. “The 6.2-million-powne 


al 
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Veliche, burning I5-tons of fuel a secened, is 
NOW Past Any’ anger of collision with the 
umbilical bower 


At this paint, Coptrry [jaSaes Tom «mir 


Launch Control Center in Floricla into the Se ee sa ee 
hands of Mission Control Center at Houston, ee ee ee 
Texas, and there Astronaut Mike Collins | 
pare 644) takes over all communications i : I 
with the spacecrait as capsule communicator ~— om . = = ! =k 
The menin the spacecraft are enjoving the = 
dmonlhesy pocket fiche anvone has ever tiie, 
but the roar of the booster, rettected from the 
rround., makes heanny dificult for more than 
Hadi a momute 
(MO 0432" First word from Bormam She 
riork ay reaaing. He refers to the clock in 
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SHAE INCH since LAOH, |S! Where tt shoule 
be, and the cabin temperature is Lauirhy coo 

fo FF. Lovell 
mercial 
Control car observe his 


Wearing the lia 
VWirssion 
physical condition 
by telemetry, has been working hard, liut his 
heart rate is no more than 7) beats A TL, 


whe ts rev 


Nines. <9 the dae tars in 


and fis breathing is 20 to 25 Tespiralions-a 


minute—all very cowl 
(2-01-50 Mew dae. 
Clap lom 


Very good, very good 


tt feel wp there? asks 
Milooaks just abou 
ifte same indy a did three years id 
Korman is referring, of course, to his:\Gem 
Inky mission with Lovell in December 1965 
Although Line craft tk 
orbit around the earth, this is 


a Lon 


now ih “parking” 
no tite of th 
Lin tie contrary, tone of the major 
GO/NO-G0) periods of the flicht. Following 
Musson) ru lies 
check out evervihine—launch. vehicle, apace- 


4 long set ol Wwe Thoroughly 


Tult, wreuned Sstations—te cdetermineg if we 


can goon to the moon. The decision is G0 

(2:7 With the spacecraft in sight wi 
Fliawai, the third-stage engine fires the lone- 
Ht born of the mission—more than five min 
Utes This is the translunar ine tion burn 
V1.1, to put the spacecraft an a path around 
the moon and back to corth When the 418- 
second burn ends, the crew is traveling fastet 
thin man has cVel finwn De Tore ts Ps i. leet 
Sh mules tn hour, Our anal- 


pati Lec awrel, eng +. 


ysis shows this «peed to be within 16 feel per 





oT be | cri cif Wht Lea vurl cleric, Wie Vi | 


Hive Deen carntent with 50 
“Youre on your war. You're really on von 
now,” | Chiris Rornt. [Fire Cior cl 
Fheht O}pwerativns, a 
03:20:59 With the trajectory analysis com 


rege li F 
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pleted, we ate wparation ol thi 


With ao sturthng puff, Analla & 


creite hi €linipelta hes Porters wt 


S000 teat ae it bores thraueh the 
Ve ined: plead t ery || 


cpuse ke VW clissindile Live White wok 


anes tere 

F lathes seem toswoal how the cock 
Ml i Apollo pops he; enrwoarc, Far 
hi Lon Lit ed Bi Le OE is arent Haile 


thi pp rak See arian IE bet ege] 


Watching their traveling mar,’ 


“ur sat: | r 
& Lowell's older son, Janes: nick 


nam) lar, the wetronaut’s family 


follows Apalle &'s lift-off Mariln 
Lovell, tanked by daughters Su 
can. lett my Harbarn licalels ae, 


duir-dlel [offre 


fpk ee 


Borman turns a 
[handle sharply in his first manual control 
of the flight 
[hat sever the rocket {rom the spacecral ane 


irom the rocket 


a fe | F Cy 
iT cent A | pe | 


nis trieveers 


EX pIOSIVeE CleviCes 
ies the reaction control engines briefly to 
pull the spacecraft away (pawe 610). The shock 
is somewhat greater than the crew expected 

But Anders reports (Sic arn. 
tion] and looking geod 


We beave sep 


Tine third: stare, however, appears to stay 

comfort Borman estimates ft ts 

only $00 to 1,000 feet awa 
(50:00 fi logks like | pred 


i CM pir 


a 
fo Close [oT 


tt diedie fo daa 
Hore SI eer hey cnet 
fron Ure front of lias S-IVB if aiie deertay 
ing close. Its  Periite a aut from all sides like a 
ANiee Thales ipriikler 

The rocket is venting off unyser! rcp! 
lints. luove 


PCa 





lsave: J am looking Uerow ls the 


feiesfope mow ond ff see anillinws 
iy 77 4 


T tots 


reer war 


ire Tue droplets from the rocket, a 
Phe thick thee 


intertery srerhtinirs 


snow storm ire oe 


they seriousts with, <bar 
Wier much cdiiscussion with the @rount!. a 
turther short burn with the reaction coniral 
engines 1s decile) upon 
OA... m3 soon a4 
‘liv tf 


erupt in lauehter 


ie And fre carth, ter will 


ave Borman, and the fieht controllers 


This burn incresses the distance between 
spuicecralt and recketto several thousand feet. 

04:52:00) Howat, l polio Shh g PRD 
reangi fie! lf fo fnonre 2 omranies commanders 
is). CMP 44, LMP 02 

Translated, this means that Bill Anders is 
reporting on the readings of the persanal rarli- 


AON OSs eters Worn by the commander, the 


command modole pilot (Lovell; and the hunar 
module pilot (Anders) 


ater the crew have 
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Apollo Spacecraft and 


X-rav view of an Apollo spacecraft: In the crew 
compartment of the command module (bloe) the 
astronauts recline on adjustable couches Facing an 
mtricate instrument panel that has-been cut away 
here to show the men. Docking probe on the front 
was not carried on Apollo §, The service module 
(oreen+—lif)e support unit forthe command module 

corres oxygen-hydrogen fuel cells that provide 
electrical power for the vehicle and, asaby-product, 
drinking water for the crew. It alto holds piro- 
pellant tanks. The service propulsiot svete (pur- 
ple) houses the vital ongine that takes Apallo inte 
ancl walt at lin orbit ane perio: all maior micl- 
course corrections. High-cain antenna, jutting be- 
low, handles communications. including television 
Henne, MH OCcan The turned to pedo toward emrth. 





Saturn V Launch Vehicle 


passed through the thickest portion of the Van 
Allen radiation bell As expected, the read- 
ings are negligible. Total radiation on the 
entire Aight turns out to be not much more 
than that of a chest A-ray. 

04:53:00 Lovell grves an enthusiastic ac- 
count of the view from 21,000 statute miles 

Bay, it's really Aard te describe what Hrs 
eurth looks fike, I'm looking out my center 
window, the round window, and the window 
uw iMeger than Ure caorth i night sew, J can 
clearly see the terminater (the line separating 
sunlight from dark). f can see most of South 
America all (he wav up fe Central America, 
Yucotdn, and the peninsula af Florida. 

Anders chimes in: Jeli the people in Tierra 
del Feege to pat on there raincoats, Looks like 
a Storm ay oul there. 

Roger, will do, says Capllom 

You might be interested lo know the center 
window 1 preity well fogged wp, 

This is our first hint of a problem that isto 
plague the crew for the restof the flight Three 
of their five wincows become obscured be- 
cause the sealing compound around them 
“outrasses” in the vacuum of space and forms 
a deposit between the triple lavers of gloss. 
That problem, we believe. has been solved 
for future Apollo missions by heat-curing the 
sealing compound 

05:07:56 Borman: The S-2VB tas started 
lo dump. .../i's a fantastic sight 

According to plan, the third-stage rocket— 
now about three miles away—is electing the 
reat of its oxvgen and hydrogen. This action, 
which fills the sky with great flashes of re- 
fected sunlight for about five minutes (page 
611), slows down the rocket. It moves toward 
the east side of the moon, well out of the way 
of the spacecraft, which moves toward. the 
west side. The moon's gravity will throw 
the rocket inte solar orbit 

05:33:00 Velocity has been dropping dra- 
mitically as the earth's gravitation pulls 
stearily back on the spacecraft. Now, less 
than three hours since TLL, and only 25,900 
miles out, the spacecraft's velocity is down to 
about 8,600 miles an hour. 

06:20:00 We dave clarted maneuvering to 
PIC. Jim ts taking off Ais pressure suit, 

PTC means passive thermal control, or 
“barbecue mode.” The spacecraft turns its 
long axis facing the sun, then makes a slow 
onee-an-hour roll for even heal exposure 

By this time | have lett the Kennedy Space 
Center on a fast fight to Houston. There | 
lake my place in the Mission Control Center 
ior the rest of the Apollo flight 


607 


09:24:00) Astronaut Ken Mattingly, taking 
his turn as Captom, calls Anders: Semetime 
whew t's convenient for vow. f would ibe ta ce rc 
dH oOryecn fuel-cell Purge 

The three fuel-cell power plants in the service 
module are the electric-power generuting devices 
tor Apolo, Osyien and hydrogen react in these 
cells to provide electricity, drinkable water.-anel 
heat, A porous metal plate through which the 
oxyren ind hydrogen pass might get clogeed and 
must be flushed out about every 10 hours 

M00) AN your svetems are G ae (ay CET 


ells the crew. Seme 60.000 mile out, ine snace- 


craft ahve for a midcourse correction, the first 
othe theht It will be a major burn using the 
ervice propulsion system, SPS, which hae not 
been tried on this ficht This engine, thouch it 
his proved extremely reliable in all tests. is 
critical: It i the spacecrait'’s only significant 
neans of propulsion. It must not only put the 
Cralt into funar orf, but it must later take in 


out grain ene) sence it buck to earth 


LO) The engine fires for 7.4 secorieds 
acing about 25 feet persecond, or 17 miles an 
Hour, to Apollo's velocity. In Mission Control we 
ire Pvbeeased| 6B Wwe observe on the coneaole clis- 
plan ~ that pressure and LEM Peraires are mor 
mal. inclicatme that the engine is working fine 
0:00 CapCom: OLA. mwmber one on the 


i i ; i j ae ze, ee ! 

i | of berPES i l bei i He JURY Poor De Ce ke A I chil 
i i 

Pridaeatae oF rete pid dl Tas Adie 1c i 


~) Borman turns In for some much-neeced 
reat, But he hes trouble voing to deen ane asks 
permission to tuke a sleeping pill. We did met 
Know it then, but that action wos to have po 
lentially serious consequences 

12M) 0) Love] ine Anders Come with 


beet report thal they an 


SP Ree pine chores 
réacdy to take a periodic dump of the tank holed 
Ing waste Water trom the fuel cells. There's » hit 
of the easygoing banter that often intersperses 
the technical conversation 

row re (jookine. pretiy small down there now 
Houslon 

We're carrying a hig stick, thigh 

GA. we're dumping mow. Houston... We 
nowy fol some stars te ves 

Lowell has experienced difficulty finding real 


lars because of light scattering in his teles tye, 


Dut now he tes a blir- 


ard of ice crystals 
26:00 Borman i | 5 


Still hawine some troulls 


te 
ron? to <leep 
Houstan, this is Apel Me 
Ww if eo Fy Pore fo ire Sali = “ 
fo. keep the conversa : 5 Peete 
= * ; = he a L 
fon don ere for a a ; seal 
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‘A Merry Chostmas, and God bless 
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““\ Most Fantastic Vovage” 613 


Dr. Charles Berry, Apollo flight surgeon, 


takes the unusual step of talking directly ti 
Forman instead of going through Caplom 

Frank, this ts Chuck, Phe storv we gol from 
Lee fate and from Jom a utile age torent Geke 
tings: “lt some TO fo Tf hours age, vow fad a 
hoase BM, vou ventited tice, vou fad a head- 
ache, von ve hud some chilly, dad thev Urowele 
vou dad a fever. fs that afivm? 


fooeryliing is true, Ot f don't fave a fever 


mew! sept for acouple hours and the nausea 
LF ZONE think evervilnng on good shape 
rigiel mote. 

And ad we wederstand it, Frank, neithes 
All nar Jim Anve anviliin 
come navsed. 1x that nga? 


No, nore of we ore touseated 


Pal bite Present. forty 
pce pi 
men! We ire 
ai fine mow 

Or. Berry prescribes merical treatment for 
future trouble, and we @o into conference al 
Mission Control 

Since Borman and his crew were in excel 


lent 





onvsicn gana mental condition betore 


[ on 
launch, anc STL thes He EAA Ip pPEre nts 
from anv symptoms, Lr 


recommcncls that the Hivht conhniwks 


recovered Berry 
It woule 
take perhaps 34 hours to bring them home 
In any case. We're hot worried 
Hone Kong flu because the getronmuts, as 
We 
Program, have been immunized 

But it would have beén a much touche: 
problem had we known about Borman's il! 


the 
ee 


about 





| as the other key people in the Apallo 


Coot it! tn the weirhtleseess of snare, 
Astronaut Anders demonstrates how 
Ba he ‘The TS 
dicture Whe Laken dunnge the fret live 
ramemsion from the moonshifi, 


b39, 000 mules from carih 


elireive a toothbrush 


miles in 

space come the words of Apollo astra 
Th 

wortd on (An 


Here theee OU soe e 


all of yoru “ From 230,00 


| 
nants to millions ci Vite 


throtusthcrst the 
EF; 4 oe 


SCs 
in Virginia 
at photocraphs from lunar 
orbit andl hear the spacemen tread the 
fret ten verses of the Bible: “In the 
hesinning created the 


and the exrth 


marvel 


wre DEAE 


compiler 


at the time he was: suffering. This is the 
t loses L come to havin Lo mie ad MAor che 
the flicht of Apallo & Evervthineg 
mnt so amonthiv, thanks to lessons we 
learned and corrections we mide after carlies 


ness 


_ 9 ' 7 
Bion 


aloe 


fights, that nosuch decison prove necessirs 

Sh13:00 About halfway to the moon, the 
Apolle crew makes its first TY presentation 
Caine a TY cameras weirhing only 45 pounds, 
but the lirht 
Lavell 
retre-cried 
and Anders 
iowith brush 


thes ire to photograph earth. 
bere la 
Wiley 


SGGMms Tila The camera ctatche: 
Injecting 


chocolate pudding for dessert 


Into & bag of 


a 7 
Cem nstratine Ea. noiats in 


FeTO Pravity (opposite 
Borman. savs: / certoiniv wish (hol wi 
fury, FP as 


bean view with predominanity Of 
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Fred 
Worked perechy 

ni. sa the hows flash by Ge With Pose 
keeping cuties sightings, shiftine an 
Loe 


. t 
wrath 


joa a ere Fs i ew yj 
adi LEP A rl ver eee oe ie ee rhy) cil ijl fi re 


Witt Fi re ii fal ik 
Sar 
Lenk’ gL ralt turns, upclatine thre 
information 
Weep TI bi 


Seat 
new traiiecton 
7 | j ee 7 i 7 i Bree ag Ma o 

Ln CACC AIne SNALCHeS O men re 
port that-they have not been crinking as muck 
a - ; ~¢ ; H E = 
Hight surgeons would like, they 


a : | I 
ire NOL fALINe as Much We Dianne, win) toes 


WHler AS Lie 
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ire tar behind on sleep. They inquire at inter 


Vile about their tamilies 








To see the earth as it truly is, small and blue 
and beautiful in that eternal silence where it 
floats, is to see ourselves as riders on the earth 
together, brothers on that bright loveliness 

in the eternal cold— brothers who know now 


they are truly brothers.—ARCHIBALD MacLEISH 





Goodbye, 
good earth 
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Walls of Langrenus-crater ore terraced,” Lovell pointed aut. “with about 


"A dark, unappetizing- 


ry moog 
aS a Ll a i : 
Hiterent terraces: on the war down AY olla crewtmer 


S-Tle-wide depression on Christmas Eve os 


he alan aititiinie of 7S males. Sand! bul 
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(ime of the amazing features of the surface is the 
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iit & 4awe nena 
the far side Apollo & crewirien per- 
Honally assisted fs EOGRAPHIC ectitors 
in making color corrections on these 
nhotograph<« to conform with their 


ODServ ators 


still «mailer one inside that. Ander 
hehe the lunar far tice to “a sand 
pile my kids have been plaving tn 








checks on navigation, computer, and spacecraft systenis 

62:34:00 Finally capsule communicator Ken Matting 
save: Avervihing looky GO right new 

OLA., Aen, thank you. We just completed Day 3, meal | 
Mu now are each going to lake a rest period 

OA, real fine, Wanted to ask if you wouldn't try to get 
some sack time Oefore we go in. ffs going to be a big day 

65:12:00 Borman startles us with an announcement 

As @ matter of tnferest, we have vel lo see the moon 

What else are you seeing? asks CapCom 

Neltting, saves Anders. [t's like being on the tnxvide of 
7 sabmarine 

In truth, over the long three-day trip, only Lovell has 
caught sight of the moon, and then only through his tele- 
scope Actually, a small crescent is visible, but the space- 
craft has been in the barbecwe mode much of the time with 
the windows turned away from the moon. Besides, all but 
two small windows are fogged up 

It is carly in the moming on the day before Christmas 
Now our clock in Mission Control is counting down the 
time until lose of senal, LOS, when Apollo «lips behind 
the moon. Drawn ever more strongly by the moon's pravi- 
ty, the spacecraft is accelerating rapidly. With L? minutes, 
s1 seconds to go, the big charts at the front of the room 
show speed of 6,467 feet per second, and the moon only 
LJ0O0 miles away 

Ten minutes, 29 4econds: 6,836 feet per second, 950 
miles away. No word from the crew; they are too busv 





Five minutes, $0 seconds: only 670 miles to go. Apollo 
hurtles toward the moon at nearly 5,000 miles an hour 
Anxious faces throughout Mission Control watch the clock 

68:57:06 ferry Carr calls: One minwte to LOS All ¢vs- 
tems GO. Safe journey, cwys | 





Anders replies: Thanks a lot, troops. We'll see vow an the 
over side 

In Mission Control, we can do nothing but wait. During 
simiuiations in recent weeks. this has been a rome time for 
coliee breaks But not toda, 

Aboard the spacecraft, now out of touch with earth, the 
crew closely watches the DSKY, the display and kevboard 
of their computer. Information from the spacecraft’s 
computer, frequently updated with information from the 
ground, shows on this display. [n the final 30 seconds be- 
fore lunar orbit insertion, a countdown flashes on its face 
At T-minus-fve-seconds comes a final (0O/NO-G0: the 
computer, in effect, asks the crew, “Mav I proceed?" To 
execute the burn, Lovell punches the “proceed” kev 

69:08:20 With the spacecraft pointing backward, the 
Service propulsion engine fires beautifully for 246.9 sec- 
ends, reducing Apollo's velocity to 3.721 miles an hout 
The spacecraft goes into an elliptical orbit around the 
moon, only 70 statute mules at its lowest point, pericvn- 
thion, and about 190 miles at the high point, apocynthien 
Without this burn it would have swept on around the 
moon and headed for home. Our clock shows almost 35 
minutes have elapsed since less of signal 

69:02:44 Suddenly telemetry is re-established. We've 
made it! Pank pressures anc engine data look good. And 


61 


Jim Lovells welcome words ring through 
the todm: 

Go dead, Mauston 4ioalio, & 

There & an exchange of information about 
the burn and about the performance of the 
Water evaporators that help keep the space- 
crait cool, Then CapCom asks 

What deer the ole moon look like? 

O.AK., Houstern, Lovell replies. The moon ts 
essentially grav, ne color. Looks like plaster 
of Parts. Sort of vravish sand Coming up 
now are tie old friends Mesuer and Pickering 
craters} frat f iooked al sacomuchn om earth," 
ind / cam tee the rave Coming ai af Picker 
ee. fiev ooe (plant forme. (ibe CMe s ant tlie 
roafor of the mur 

And then a practical note from the prownd 

Bill, of vow can tear yourself away from 





hal window, we'd fike you to turn off the 
Mrandury cmipordion 

Lavell continues: We're gelting quite a bil 
of contrast as we approach Wee lerminatoy 
Phe wew apprars to be good, no reflection of 
fie sum face fo onr eves, | 

He describes seeing a triangular mountain, 
tt lancimark that points (oan of the prapwised 
Apollo landing sites 

Agmin. a practical note, Ronnman calls 

Houston, for your information we lost vadia 
ontact ai the exact second You Predicled [He 
refers to loss of signal as they went behind the 
moon.| Grd yeu tere off the tranamitters itt 
thal trimne? 

Hones Ingun, we deda'l. 

This jesting conversation really helds a 
deeper significance. The exact ming of loss 
Of SIPR feissures both the crew ond those 
Of toon the grounc that the trajectory was 
Correct. 

Witte these aller guys are looking. al the 
moon, Harmiin continues, / wantito make syre 
we have a good SPS 

He Wank a Treport from our instrument 


a iy Thal ign ue ‘loorlen iti at in. is henneth 
Po Weaver, gm the wallmap sopplement, The Earth's 
Moon, it the Felvuarn 1960 NATIONAL GEO ILApTTe 


"We can see quite a bit of detail,” Lovell 
reported a= \ pool Ley S orbited the near «ide 
The photograph, taken wilh a telephota 
lens, shows the 40-nmle-wide crater Golesi 
i creed by o prominent ndle that cuts the 
miter wall, Abowe, lett, are craters. of the 
Colombe and Magelhaens groups. Rack an 
eorth, Tames Lovell summed ups“! stepned 
wutoof the house a few dave later and looked 
up at the moan, id DP ecould search believe 


Chat ] wets there,’ tree ee 











Homeward hound 








Passengers on a jetliner 
view Apollo 8s re-entry 
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The first circumnavigators of the moon erin os they come aboard the Fortlowy 
Anders and Lovell wear beards after sit daysin space; Rorman used an electric raxar 
In the heloopter, Millan of télevisoon viewers watch the weleoming reception, rejoic- 
lnv in the vovawers’ safe return, After thanking the carrier's crew ond all others who 
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mode their fight possible, the astronaut 
on below, ere to henge contratudalwine 
fram the White Howse tnd to talk: with 
thar families im Houston 


the first astronauts wril doa on the lunar surface 

S00 On the ninth and nesxt-lo-lest revolu 
tion, the crew provide another TY presentation 
with graphic descriptions 

Korman: fhe mooning diferent tring te rach 
ane of ws... dy own trpbression tf Lal it’s a tal, 
lonely, forbidding type of existence, d great expanse 
of nothing, that louks rather like clowds and cloud 
Of pumice stone. Ht certainly wold nol appenm in 
fea very unviling place fo five or work 

Lovell: Frank, my thongats ore very similar. The 
nit ioneliness of lie mean wp here 17 teins Pirie, 
and if munkes you realise just wal vow have hack 
Hiere on earth, The earth from dere isa evan aust: 
fo the Diy varxtness of space 

Anders: f think the thing (iat des reapressed ne 
most of tie dinar sunrtres and sinsets,... Phe lone 
Acdews ready Oring onl tte reltef 

Burman: Tire vay is pitch black and Ure moon 
guife Nebt, dnd the contrast beeen tie sey and 
fhe man too tatid dare [oe 

Lovell: drtually, f ttink the best wav te fescrify 
as areais a vastiess of black and wate, absoalntel 
no cafor 

Borman: fhe sky up fere te alse rather fortid 
fing: d@ forebodine expanse of Dlarkness worth na 
viery vinble in dawight 

The descnption 1s grim. Vet these men recognize 
more than toast people do, that in this forbidding 
moonscape he enormous scientific ancl technical 
challenges Man's knowledge will make sicnificant 
Hins from the instrument« future astronauts will 
leave an the moon, ind from the lunar samples 
they will soon bring back 

As the a UL Talli Spproae hes the feTminaiot 
the crew comment on the sharp contrast between 
the Tieht aned dark areas below, Then Anders inthe 
tices whith many people temember os the most 
moving moment of the flieht For al! the peopl 
hock ae corth the crete of Apollo 4 fray a mecrage 
hat we world tie to seni ta van 

ind So these three astronauts, who more than 
anv other tien have seen the evidence of creation 
pause om their journey to reac, in turn, the mcs 
APPropriaAte WeHrds tT ble tor the scene below 
them—the majestic opening words of the Hook 
Ol toe mess 


“Tn the Geernning God created the heaven aad 


fhe corth And tlhe vorth was withont form, ane 


vowd: and darkness war vpon ire face of the deep 
ind fie spantoef Ged maved pen the fare af thi 
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moter. 40d God fond, Let there he felt mg fiere 


cee 


ma ee, And God saw the fight, that it way good 
i Ged drotded the light from tie darkness 
lad God saw Mal if was wood." 

And Frontihe cre of Apolia 8, we bawse werth 
foodie, good faick, a Merry Christmas, and God 
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The pace now begins to quicken as we all 
prepare for the transearth injection, Lovell 
mukes a final star check ond straps hitnsell 
luck in his couch, CapCom gives his last 
message before Apollo is out of reach over the 
far side of the moon 

Apollo &, Houston. We have Giree minutes 
dedi LOS. AX eyitems are GO. 

And from the spacecraft we get a very terse 
Roger. Thank vow. 

[| hed had my own worst tension a few 
hours earlier, For many others, however, now 
is the teal moment of truth Failure of this 
maneuver will mean disaster ane loss of three 
brave men. All ower the world people ure 
holding their breath, waiting for the spyice- 
craft to reappear over the lunar horizon, 

59:28:47 We have the signal; a cheer woes 
up among the flight controllers, There is a 
hit of trouble locking on; then, once again, 
Lovell’s voice brings reassurance: 

Please be informed there tea Santa Class! 

Behind the moon, at $9 hours, 19 minutes, 
nd 17 seconds, the faithful engine had fired 
for 203.7 seconds, placing the spacecraft safels 
on its trajectory back to earth. 


Holiday Dinner in Spiaee: Real Turkey 


It ts Christmas: morning now, Deke Sav- 
ton, Director of Flight Crew Operations ane 
himeec!f one of the original seven astronauts, 
takes the CapCom’s microphone: Good morn- 
ing: Deke here. [fast would (ike boowish yeu 
all avery Merry Christmas on behalf af every- 
one in the Control Center, and I'm sure every- 
one cnmind Lie world. None afis ever expected 
i better Christmas than this ane 

And Borman responds: Piank evervbody 
on whe grownd for us. ft pretty clear we 


wontda't be arvwhere tf we didn't have them 


doing it or helping wae ont here, 

The spirit of generous appreciation for the 
team play that has made Apollo possible is 
strongly characteristic of the Ayollo 8 crew. 
Repented’y during the theht, and after, they 
pay tribute to the fight controllers, the engi- 
neers andl technicians, the multitudes of work- 
ere in the factories who put Apollo together, 
the far-flung network that tracks anc recovers 
Apollo astronauts, and all the myriad others 
whe carried out-thei roles so faathfully 

In his gear, Borman i carrying a number 
of silver lapel pins of Snoopy the Astronaut, 
designed by cartoonist Charles Schulz, to 
reward a few who have made especially valu- 
able contributions, Snoopy has become the 


National Geographic, May 1964 


symbol of excellence inworkmanship through- 
uut the Apolla Program. On posters tn fac- 
tories and offices across the nation, Snoopy 
has encouraged) workers with such maxims 
as this: “It will not be one man going to the 
moon... it will be an entire nation.” 

For the astronauts, the long, relatively un- 
eventiul downhill journey home hos begun 

While some of us in Mission Control have 
cold coffee and balonev sandwiches forChrist- 
mas, the crew aloft enjow their best meal of 
te trip—real chunks of turkey with honest- 
lo-voodness gravy that can be eaten with a 
spoon instead of squeczed from a plastic bar. 

They catch up on sleep, make plensant 
jokes abnut fiving saucers and Santa (Claus 
anc the fact thal Isaac Newton is clriving the 
spacecrait, At one point Borman sums up the 
fight as “a most fantastic vovage.” 

Thev enjov bews of congratulatory mes 
sages pourme in from all ever-the world, even 
from Russia and other Communist lands 
Everyone seems impressed, in fact, except the 
few members of London's International Flat 
Earth Society, who sav it is alla hos, 

128:01:00 In their last TV presentation, 
whole still more: than 170,000 miles out, An- 
ders remarks: / think J must have the feeling 
tat the travelers in the old satling ships used 
lo fave, cote or a lone peverr away from 
home, And now that we're headed back, I 
have that feeling of berag prowd of the bp, 
fd still Aappry te be coming back frome... We'll 
see you back on tat good earth very soon, 

The loz from mew on bas littl excitement 
until 40 minutes from the end of the Might 
Then things betin to happen fost. 

146:28:45. The crew in their commani 
mocule jettison the service module with its 
engine and its supplies of fuel and power and 
oven. Now the command module is very 
Vulnerable. And the velocity is increasing dra- 
matically, risita to 24.695 miles an hour. 

146:46:13 At 400,000 feet from corth, the 
men fee) the first hint of deceleration as the 
spacecraft enters the atmosphere, 

M46:46:37 Kaclio blackout begins, to last 
just aver five minutes [It ic caused by ioniza- 
tion of the atmosphere around the pluinmet- 
ing craft. In the predawn darkness, an eerie 
orange glow surrounds Apollo, 

146:47;29 At about 192,000 feet, the beat 
shield prwes. its worth, It leading edge 
reaches a temperature of 5,000 degrees, caus 
ing “ao teal fireball.” To Borman itis like being 
inside o neon tube. Now the astronauts briefly 


“Explontion really is the essence of the lumman spirit,” Colonel Born 
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And Now to Touch the 
Moon’s Forbidding Face 


To the Chinese this may be the Year of the Rooster, but to mankind 
in general it is the Year of the Moon, when ambitious earthmen for 
the first time will seek to set foot on another heavenly body 


By KENNETH F. WEAVER 


Assistant Echior 


| ECENTLY, the National Acronautics 
R »« Space Administration receiver! a 


‘letter from a South Carolina schoolboy 

“Dear Sir: Il want to go up in space, but I 
want to do it while [ am litte and loo voung 
to be afraid of the dangers.” 

L thought of that young man and his letter 
on a recent visit to the Grimmian plant on 
Lonwisland where the lunar module—-known 
as the LM—is being fabricated, This space 
taxi, designed to carry two Apollo astronauts 
from their spaceship to the lunar surface, is 
the least streamlined and most fragile, ancl 
seems the most unlikely, of all spacecrait vet 
designed to transport men. 

Squat and ungainly, the LM sugeests o 
bug 23 feet high. It has a two-part body, 
spindly jointed legs, numerous bristling an- 
tennas and appendages, two evelike windows, 
and an eggshell skin. Fifteen of the strange 
craft have been ordered by NASA, for tests 
anc for actual landings on the moon 

As 1 stoml in Grumman's super-clean room 
und watehed two of the lunar modules slowly 
taking shape, | wondered: Can they really fly? 

Outer appearances, | found, belte the qual- 
ities of this remarkable vehicle. The airless 
moon does not require a streamlined aero- 
dvnamic shape, and great sturdiness is not 
needed where gravity is only @ srxth that of 
earth's. The astronauts say that the LATis well 


designed for what it must do. And it is beauti- 
fully male; more than a million parts are fit- 
ted together with a watchmaker's precision, 

The LM crams an unbelievable amount of 
equipment inth its limited space. Not counting 
12 tons of propellants; the LM weighs only 
four tons, about the same as two Ford cars. 
Vet this includes a complete life support svs- 
tem with walter and oxygen for twice the 22 
hours of the first lunar visit, two radar svs- 
tems, four rodio systems, two computers, and 
two major rocket engines—one for lowering 
I.M to the moon and one for taking it back 
into lunar orbit. 

In fact. LM is unique on two counts. It i 
the only spacecraft capable of landing and 
taking off again, and it has the only larre 
rocket engine whose thrust-can be varied, 


Footpad Probes Signal First Contact 


This summer, if all has gone well, Astro- 
nauts Neil Armstrong and Edwin Aldrin hope 
to attempt the long-awaited lunar landing, as 
shown aon the opposite page 

Qn the coast to the moon, the ¢ommane- 
wid-service module has separated from the 
third-stage S-IVEB (page 60), turned around, 
and docked nose-to-nose with the LM. Then 
sprints, triggered by explosives, push the 
LM and the attached spaceship free of the 
rocket. Now in lunar orbit, about 70 miles up, 


In at artist's preview of man’s greatest feat of exploration, Apollo's epidery-legged hianar nodule 
éeparates from the command module in orbit 70 miles above the moon. Cutuwiy painting shows the 
nstronouts in their snacecraft as they come around the eastern rim. Earth foots in the distance, al- 
most aaquarter million miles away. The command module pilot adjusts his position by firing two 
reaction control jets. For the actual landing, the LM crew will first fire their own reaction control 
Jets (black clusters) to achieve proper attitude. Then they will twice fire the black descent engine al 
the bottom, the first burn Jowering them to 30,000 feet, the secand slowing their speed for the coast to 
touchdown Dishlike and star-<chaped appendages at the top of the LM ate radar and radio antennas 
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Fisheve lens focuses on Neil A. Armstrong 
nehti and Edwin bE. Aldrin, Tr, in a simu 
vWior of the LM. donne their long, intenstyt 
muning at the Manned Spacetrait Center 
ror Armstrong, Lhe COANE, ana Tina 
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How moon sumples Will be examined 
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ALADDIN’S LAMP OF THE MIDDLE EAST 


By JOHN E. FRAZER 


Photographs by DAVID F. CUPP 
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T IS A WAVY, gravelly, sunburned desert 
—hut one of the richest deserts on earth. 
It has no persona! income tax, and public 
telephones are free. It has no fire hydrants, 
but it can distill] 30 million gallons of fresh 
water daily from the sea. It grows spinach in 
wings houses without using any soil, Tt has 
revolutionized its 20-year-old government 
without a single rifle shot or hint of viclence. 
And its overwhelming problem is not haw to 
ret money but how to spend it wisely. 

This is Kuwait—the compact sherkeom al 
the head of the Persian Gulf (map, page 647), 
Only a few decades ago this Arih community 
of traders, seafarers, und noma relied on a 
mud wall around its capital city (also called 
Kuwait) to repel invaders storming across the 
sands from inner Arabia. . 

Today, secure and progressive Kuwait, 
only two-thirds the size of Maryland, is the 
world’s sixth largest producer of dil—after 
the United! Stutes, the Soviet Union, Vene- 
ruelo, Saudi Arabia, anc Iran—and an ex- 
traordinary example of the power af money 
to transform « nation. 

“Tf we had oot hal this development of 
noture, thanks be to God,” save Rashi Abed- 
ulugiz Alrashid, Under Secretary of the Ku- 
wilit Ministry of Foreign Affairs, “we probably 
wll would be pearl divers.” 


ltoin No Longer a Couse for Rejoicing 


T had flown to Kuwait by way of India, 
and my first view of it was properly symbolic. 
Far below T could see the Persian Gullf’s lig- 
vid embroidery scalloping the Arabian sands. 
Then | noticed a thin black Tine penciled 
across the deyert—an oil pipeline. In the gulf 
a laden tanker, white spindrift blowing round 
the bow, plowed ih sunshine toward some 
distant refinery 

To my astonishment it was raining when | 
landed in Kuwait—a flash downpour—and, 
even more attenishing, hardly anvone paid 
the cain the slightest attention, Bashar Abdul 
Rohman, of the Ministry of (rutdance onc 
Information, was waiting for me with an air- 
conditioned car, The criver, a tall Bedouin 
in along, flawing white robe, or distkdashah, 
and a crap white headdress, stepped gingerly 
around the glistening puddles to take my lug- 
gave from the Traninn porter. We splashed 





away as if water were the most plentiful com- 
modity of the desert. 

In this arid region of Arabia, where o scant 
ore to six inches falls in a year, any rains all 
wus Once cause for rejoicing. The people of 
the capital usec to hoard! rain water in their 
rooftop tanks or big courtyard reservoirs, To 
supplement this chaney supply, 96,000 gal- 
lons of water on dav wos boated to Kuwait 
City from the Shatt al Arab in Iraq, a hun- 
dred miles away, by the famous Khuwaiti teak 
hooms, or dhows: These ships anchored out- 
aide the harbor until sediment settled) in the 
tanks an deck; then they berthed at a, petty, 
and cumdaris, or water carriers, peddled the 
erestal curge from goatskin bags. Other ven- 
dors:sold-it-from donkey carts or trucks, 


Setence Solves the Water Problem 


1 swoon understood why a thuncersiorm 
and sucden torrents of rain no longer excite 
Kuwaitix When fortunes from ot began to 
soar in the early 1950's, one of the nation's 
first major expenditures Was construction of 
the world's largest) water distillation plant. 
Now, in wave turdly dreamed of in an often- 
nuirehed past, income from oil is helping shake 
the thirst of Kuwait's 267,000 citizens and 
270,000 foreign residents. 

| went with Bashar a day or so afteromy 
araval te inspect the mammoth power-und- 
water complex at Al Shuwaikh, southwest of 
the city, After introductions nnd a cup of 
Kuwunit's potent coffee, I listened as Tawhyq 
Hassan, one of the plant engineers, explained 
the desalting process. 

“The salt water trom the gulf is pumped in 
throuvh six pipes, each of which can handle 
1.200.000 gallons an hour.” said Hiassan- 
“Then natural-gas heat evaporates the water. 
We condense the wapor into-a liquid again— 
water in its pute, distilled form It has no 
minerals ih it, and it’s tasteless.” 

He handed me 4 brimming glass “Please 
iry it.” He was night—no taste, whatever, 

“Then we add-3 percent brackish water 
This isn't potable by itself, burt it gives the tlis- 
tiled water a natural taste, and it supplies a 
high concentration of minerals and salts.” 

From Al Shuwaikh the fresh water flows-to 
2? distribution stations; and trucks deliver it 
to users (pages 654-5). Prices range from $2.41) 


Splendor of the Arabian Nights cribellishes Kuwait's official guesthouse Planned a the 
mriveate pleasure deme of a roval sheik, Al-Satam, ot Peace, Palace was purchiered by the gov- 
ernment for $8,400,000 Tt witnesses glittering reeeptions held by and for the Emir. As hear 
of state of this now-wealthy lind. His Highness Shelk Sabah al-Salim al-Sabah reecives 
ih annital income of 328,000,000, but voluntarily returns one-Afth to the national treastiry 
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in $3.00 a thousand gallons—compared with about 44 cents 
a thousand in my home town of Philadelphia, 

Kuwait added a water strike to its string of oil strikes just 
i lew years ago. sow the manufactured water supply is 
being augmented by millions of gallons daily from an acci 
dentally discovered underground take at Raudhatain, near 
the Kuwait-Iragq border 

L had.an inkling of what it was like ta get water in the old 
davs when I chatted with Bahar Tirathdas Gidwani, an In 
dian hank officer, after one of Rownit'’s sensonal sanclstonme 

“TE a storm like that came up suddenly,” said Mr. Gid- 
wan, “the tchows from the Shatt al Arab couldn't move out, 
and sometimes, during a ‘red’ sandstorm blowing im from 
Syria and [rag, no water might arrive for two or three davs.” 
Several times thereafter | watched shawls of the eritty pat 
ticles whirling in from the guif, becoming so impenctrable 
that I could not even see the park across the street. 

Nowintlive the water ships aregone, their usefulness pias 
kuwait iisell almost floats on a. sea of oil, and oll has built 
the most modern city in Arabia The field at Burgin, about 
23 miles south of the capital, has been called the most pro- 
ductive oil field im the worid (pages 636-7 and 665), All 





Ancient foe: 
the weather 


peek tise horel ive ch telephone 
. corner of the Arubian desert. 


endures summer bempecratures that 
reach Led” F. Kuwait City, among 
the world’s hottest capitals, cliaime 
to be the mest pir-conditioned 
Windsterns frequentiv candblast 
it with choking eit. Below. a 
combinnvion sand and rametorm 
battie;rs a lonely putomotile Hain- 
fall, a meager one to six inches a 
ear, once called for renoicing. Now 
with distiller sea water available, 
downpours are a nuisance. Hold 
ing un their @ighkdavhals, trachi- 
thon flowing robes, peciestrians 
fright) aid a coh driver searchine 
for an ignition kev lost during a 
(feluee, A foating corpet haa nan 
aorotimd on the sidewalk 
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kuwait, Alacdin’s Lamp of the Middle East 


told. Kuwait's proved reserves of crue oil 
are estimated at more than 10 billton tons— 


about 13. percent of the world's supply, So 


plenteous is the flaw that the Emir, as head of 
state, receives a yearly incame of $25,000,000 
from state revenvies (of which he voluntarily 


returns: o fifth). At latest coutt the nation's 


annual revenues from oil had skyrocketed 
ta $759,000,000, 


Wondrous City Springs From the Desert 


How are such hiige sums being «pent? 
What ts litth Kaiwait doing with it all? 

Any night from the balcony of my seventh- 
floor room at the Kuwait-Sheraton | could 
see the vibrant answers in the expanding 
city’s spangles of licht Two decades ayo, 
Where [| stood was the southwestern limit 
ofthe mud-walled capital. Now, illuminated 
highways spoked out for miles; roofs sprouted 
an aluminum forest of television antennas; 
quality shops of Fahad al-Salim Street, gtit- 
tering below, sold evervthing from miniskirts 
to skin-diving equipment. Where, in the tran- 
quil past, Bedoum shepherds had procided 
their jostling animals through dusty Innes, 
there was now a cosmopolitan city of concrete- 
‘nd-ghiss office buildings, marble banks, 
cinemas, publi¢ gardens, mosjues, hospitals, 
achools, und lavish houses (following pues) 

Aod not only the physicol aspect of Kuwait 
but also the mellow traditions of its people, 
their desert Ways, and their prospects for the 
future—all had changed irrevocably, for bet- 
let OF Worse. | 

The Kuwaiti primarily responsible for his 
country's transformation was a tall, heavily 
built sheik of imposing clignity—the late Emir 
of Kuwait, His Highness Sheik Abdullah al- 
Sulim al-Sabah. He assumed office in, 195%) 
us the eleventh consecutive member of the 
Sabah family to cule Kuwait. His younger 
brother, the present Emir, His Highness Sheik 
Sabah al-Salim al-Sabah, who bezan his rule 
in 1965, is the twelfth (page 6461. 

Ruwnit’s revenues from oil were slicht at 
first—an estimated! 500,00) in 1946 when 
commercial production began. But by the 
early 1950's income had leaped to hundreds 
of millions of collars a vear.* Shelk Abdullah 
thereapon made two basic decisions. 1 heard 
about the first even before | left America, 
wher DT talked in Washington with His Excel- 
lency Talat alGhoussein, Kuwait's Ambus- 
sador to the United States. 

“What may stirprise you most about Ku- 
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wail,” the ambassador had sail, “is the wav 
ail revenues are distributed Sheik Abdullah 
simply decided to buy land from Kuwaiti 
owners and pay for it-at hich prices.” 

Land was.constantly needed for new roads, 
new houses, new office buildings, new schools 
und government ministries, said the amlias- 
auior, and prices began to sour. 

“Often the same land was-sold and resale, 
and always at a higher price,” he continued, 

“But the government kept on buying. This 
was one if the methods the Emir had cho: 
sen to distribute ofl revenies—ind the land 
purchases continued.” 

They still continue—though on a timotedd 
scale. Since 1953 about $2,500,000,000 has 
been (wud out for land by the Kuwait treas- 
ury te more than 20,000 familles—about 40 
percent of the Kuwaiti citizenry. Only Ku- 
Waiti cilizens cin own, buy,or sell real estate. 
Large landholders; incluciing: members of the 
ruling family and leading merchants, became 
millionaires almost overnight And even Ku- 
waitis who owned only small tracts of land 
awoke to find themselves wfhuent 

The former Administrator of the American 
Mission Hospital, Haider Mohammed al- 
Khalifa, told me, “In 1949, my father bought 
a plot in the cupital for $1,240 and built a 
house on it for $4,200. In 196! the government 
bought the house and land for $105,000." 

Nor was that the end of his family’s good 
fortune. Haider ancl his father anc four 
brothers purchased another plot outside the 
city wall, near the present International Air- 
port, for $2,100."We sole that to the govern 
ment.” he said, “for $44, 100." 


Poverty No Barner to o Secure Life 


But what about those whe owned no land 
—the desert wanclerers, the poor of the docks, 
the luborers ind fishermen whe tolled for « 
low daily wage? How have they fared? 

Among them are many of the foreigners— 
tnainly Arabs trom other lands and [ranians, 
Indians, and Pakistanis—who make up slight- 
lv more than half of Kuwait's population. And 
miny Kuwiitis also fall inte the low-income 


group. The minimum daily wage of govern- 


ment employees is $2.25, andsome Kuwaitis 


as Well as foreigners till live in squalid tin 


shacks on the ede of town: 
It was for such KRuwaitie that Sheik Abd- 
Ullah arrived at his <econd basic decision: 
See “Boom Time in Auwat.” by Poul Balword Cose 
NATIONAL Goemiearaic, December 1942. 
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Kuwait 


, TINY NATION the Bedouin founded two centu- 
rics age, Kuwalt stands at the head of the wulf 
most atiases coll Persian but loval Arabs coll Ari 
bian: Sith ange world 
oil producers, Kiarwait has 
changed in two decades 
from a fear-mecdieval 
theikedom to a opecdern 

weltare state 


AREA; GATS square miles POPULATION: $22,000 (in 
chiding 770,000 foretinen), GOVENNMENT; Comstitu- 
tinal emibite LANGCUAGH: Arabic eLtCioN: [stan 


EOOSOMT: UNL petrocheminals, Shippin MAsOH CLT 


tes: Kuwait, capital, 106,000; Al Almads, oil, 20,000., 
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Elevateensiin Fest 


A land Croesus would have envied, Kuwait his increased her revenue more than a thow- 
aandiold in litth: more than two decodes, Her people have one of the highest por capita incomes 
i the workd—anel pay no personal mceme tase [In aridition to profits trom her own wells, the 
nation receives half the oil revenues from the eattern Neutral Sone, shisred with Saudi Arabin 


sleeping quarters, women’s quarters, and 4 
courtvard for his animals. An ortest on a step- 
ladder was pointing a flambovant desivn 
around aceiling fan when Larrived, My guide, 
Saved Uthman Muzeal al-Saeed, the Civil 
Governor of Al Jahrah, softly chided Hasan 
for lavishing $225 on such a florid luxury 
The new owner ignored the mild reproich. 
“T want my home to be ike the bome= of 
other rich men.” he said with a laugh. 
Nearly 9,000 low-income houses like Ha- 


ans have been provided, and others pare 
being built. The owners can repay the cost 
in 25 vears With os litth as S10 a month 

A week or so afterward, | visited a rather 
more elaborate home when Ibrahim abShatti, 
the talented viung Kuwaiti who is Director 
of the Office of His Highness the Emir, in- 
vited me to tea He courteousiy sent his car 
and driver for me, and we Ieft the hotel just 
in me to escape the late-afternoon rush, This 
can be a Very competitive situation, since 
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Electnone touch to a 
ncwent CstoMm, tebevision 

ecithes the cetiter of at 

Lenn 6s AU Wo: Pain 


mi anit = bear 


hese Bre Lax 
Nr ol-Shatti lives in Al Khalicdia, one 


the copital’s 16 suburbs, and we sper 





ther 
Klong roads Lined with eucalyplus, peuim, and 
casuarnna trees. More than §50,000 trees and 
shrubs have been planted to create verdure in 
the cesert, pnd to serve 85 screens arcains| 
winidstorms. Trees in purks and along streets 
are Watered bv hand from tank tricks 
Firemen, incidentally, also must rely on 
trinsported water Since Kuwait has no hire 
hvdrants, big tank trucks roll along with the 


tre brigade to lake Water to the hire 


Tulips and a Peacock Brighten o Home 


“Welcorm sani Air. al-Shatti, unbolung 





i wate door in the hich wall around his ree 
dence, In the small garden planted in front 
BETH tulips brouveht from London, & peacock 
in & cage minced and pranced. Like all Ku 
Wat) officials my host wore the national 
dress, looking far cooler in his white robe 
than lin mv Wester business suit 

Inside the tw stor house I found Cy und ly 
Felice! trom the drv, biasing heat ARuwuit i 


probably the: most wir-conditroned capital in 


the World, and the al-Shath residence, like 





most new homes, Was air-conditinerl 


4 t my ° ; : 
2 : 4 i ban Kola Wir als] ALi Ss Frac es Wwe Wwime 
Wo to reat fe incl jater, with the voung 
- couple anc their three lively but polite son 
lapped tea and mbbled-al cashew nuts as 
a - , t 
a rookies in the livine room 
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lane hall from the kitchen | acimired thi 


family room where, mv host explained, “wi 
it on the foor Arah-style and chink our tea 
An Waich television. 
Later, in the handsome library, or maka 
Pa. | noticed “mone the buncreds of Arabic 
Volumes a copy of National (Greorraphia 
MWondrone World of Fist 

“I used material from it on my TV pro 
Trum, said Mr. al-Sh if. wie wot re efitiy 
conducted his own popular Tuesdav-nicht 


how over Kuwait State Televicion 
CHd Town's Gates Were Locked at Dusk 


In the davs that now rippled swiftls by, | 
had many chances to explore the new Ku 
Wait. But like many Kuwaitis themselves. | 
ften felt the lure of the peaceful past. I liked! 
lo Wander at Wihecht toward shadowy sectors 
Of the old town, which bulldozers eventual, 
WH fit appar 
Sea In One Such area is the hospital 

| the Arabian Miseion of the Reformed 
Church in) America, founded jn 1011 and 
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[asked Dr. Lewts Ro Scudder, formerly the Leyptian educator, Dr. Zachloul cl-Naee 
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It Wasa very simple little town when | 
cane here in 1939." sud the Americ physi 


chan, whee stil] lives in the hetinital commend 
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=chnol, one of 74 set up te educate Kuwait's eu 
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he wall ries were locked at n Gnt. ano yu 
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Duo to Bel a Watcoman up to let you through 
Wost hewse: were one story high, made 
r a” | — | Le a | ' | f —« = 
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ey | 1 a} af I . <= ] 
When ld mentioned this. nv fnoened Basher 
| i Ls : | =r Ss t 11 
Atul Rahman. he sad. oh fat her=-tn-layw 


owns such a house. He doesn't live in it am 


longer but tikes taen ther nel sit in the 4 oe ae 


varcd sun with his friends 


ie oi itl | a tert herore thi nowse. With om 
i the massive teak doors justly fomous in 
Kuwait Hoshar opened a small door framed 
within the larger one, spracddled through, un- 
atched the hig door studded with iran bolts, 
and bace me ente: 

[ discovered the house was not one but 
lour—Oit ina cow with front and rear walls 
common to all We pad entered the first wife's 
Terrie 1 short possareway lerl te a sun 
warmed walled. courtvard, shaded by pom 
TTandte wre Lé Prucity trie i NTE the CUUrly irr| cil 
three siles opened a number of room 
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Each member of the family occupied a 
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on the foor, and long rolled white cushions 
Lo lean awamst’ 

(Jn the rooftop stood a bupe-dir, or wind 
LoWer Persian origin 
tall vertical mid brick intersected 
mowuy at meht anges to catch the wind 
Irom anv ¢hrection and then funnel it down 
io Toacnns hel yyy, 

‘Not a bad air conditioner,” | said 

Bashor agreed. “Especially at dawn when 
cool winds blow on from the desert.” 


presumably of hw 





ahs of 


Quasi Honors the Special Guest 


\ doorin the courtyard wall achmitted us 
to the yard of the kitchen house. We continued 
through to the courtvard of the third house, 
the dwarven, & kind of open-air social hall 
for men of the family, with rail-backed wood- 
en benches in the center 





Wy father-in-law and his men iuests sat 
hwre in the evenme to drink tea and coffee and 


discuss the day's news, explained Bashar 





Stated by international specialists, the TOO 


Hospital was established by the late Emit 


ih shall 


1949 Rewart opened itetirst public hospital: today the nation haz 


ll, prowiding free medical care for al 


Strenethening frail legs with the help of o wheeled walker, o 
tthe girl pushes Throurh a cline for coppled children: Morr than 


| 
LO fealth-tire 


to even the most remote villages. Complete merical records ore 


kept up to date on every citizen and resident of the country 


Eu 


bed Al-Sabah 
His Highness Sheik 
AbcuMNih, brother of the present ruler. Here in the hospital labora 
lore, Foulish technician Jobn Lawrence works with a beam-direi 


i face mold used in a cobalt treatment for cancer. In 


= i | 
centers offer medical ood rehabilitation servis eS. 


Bevond, in-the tourth house, had lived the 
secant wife The whole compound was, to 
my mind, spacious, cool, contemplative, and 
i periect symbol of a Kuwaiti wy oflile now 
rone forevéet 

lasked Bashar about meals in the old house 

“Breaktast usually SEVED 
aclock, he sad. “There would be black tea, 
flat Arab bread, and white cheese—we'd eal 
mint leaves with thts. then boiled or fried 
er Al noon or 12:30 weate lunch— Kuwait's 
bigomeat Perhaps we'd have mactbus, lamb 
ant tee cooked with rarsins, chickpeas, salt 


WLS recur 








onions, rose Walter, and saffron: and with it 
dakiws, 
times with egrplant added, and hot pepper 
Supper at seven or eight o'clock was lithter— 
perhaps ted swihaids, a pozed wulf fish.’ 


fide of tomatees and eurlic, some- 


To honor a special cuest, Kuwaitis serve 
guzt, the national dish. A 4pring 
tufted before roasting with nice mixed with 


lait 1 


cies, aimends, pine séeds, chopped kicinevs 
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and liver, salt, and saffron, I feasted on this 
delicacy, and | can assure vou it deserves its 
reputation as a special treat 

[It was a piece of chocolate wrapped in gold 
foil, however, that introduced me to another 
diapect of the new Kuwait—the school system 
A demure virl ef 35 curtsied and shyly held 
out a box of candy os | entered the principal's 
office in the Euphrates Kindergarten, one of 
43 in Kuwait. (Foreigners must provide their 
own kindergartens, and do.) 


Literacy Rute Has Already Doubled 


Later, | watched the new, youngest fenera- 
ton of Kuwaitis donce a wedding dance; 
paint at outdoor easels, and hop and frisk 
lightly around a high bush, picking up branch- 
e< that had been sheared off by the school 
vardener—practice in helping at home! 

Farida Mukhtar, the principal, i an Evy 
tian, Kuwait imports almost ail its school- 
teachers, chiefly from Eeypt and other Arab 


countries, and in June a scholarly hegira takes 
off trom Kuwait's International Airport as 
thousands of them fly home for the holidays. 

“We eventually may have the highest per- 
centage of educated people in any country,” 
Faisal A. al-Kavemi, young officmal at the 
Kuwait Planning Board, told me proudly. 

L can believe it. There are now 212 kinder- 
fartens and primary and secondary schools, 
big, boght, and impressive, with more than 
170,000 pupils, of whom 52.500 are girls 
(pages 650-51), Education is compulsory from 
age 4 to 16, and evervihing is free—tuition, 
books, clothes, transportation, food. A vast 
central kitchen prepares lunches for-all but 
the few who go home for noon meals 

Kuwait now alen has its own university, 
with a motto from the holy Koran that poign- 
antly expresses the nution's hope for its youth: 
“O) God, make me more knowledgeabte " It ts 
free to all and accepts a limited number of 
forei¢ners. Enrollment ie 1,300, and by 1970 
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depression in the desert where chunks of all Violet Thickson, who still lives in Kuwait 
coturated sand stil blacken the surface. here Payee Te ah etry exp ination. Mrs. Dickson 
was desert cole just waiting to be extracted! ie the widew af the late Lt Col H. RK P. Dick- 
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neers <turted cdrillingin 1936at Bohrah onthe Dickson, “mv husband woke up and said to 
north shore of Kuwait Bay. but the well was =o ome“Pve had the most unusual dream. | want 
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As they approached, she became (rightened 
ind spoke to us m ancient Arabic: “Wy life is 
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irl and tried to bury her alive. Colonel Dick 
son spring to ber aid, koocking down the leac- 
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oll foreigners, have their own places of wor- 
ship. The state has even donated the land for 
a Roman Catholic church, , 

Sheik Sabah the First and the emirs who 
succerded him, up to Sheik Abdullah, ruled 
us tbsolute moharchs Today, thanks to the 
new constitution, His Highness the Four heads 
a more democratic state. “Sovereignty resides 
in the people,” according to this document, 
and though the office of emir is hereditary, 
power to rule is shared, in part at least, with 
the National Assembly (pages 662-3). Few 
states in history can point to such a peaceful 
transition from autocracy to constitutional 
Rovere 


Shampoo Replaces Sidr Leaves 


CH the change in the statue of women it is 
less easy to speak. Kuwait, on the surface, 
remains aoman’s world Women do not vet 
have the vote, but things are not all as they 
were: modernity has begun to creep into the 
Kuwaiti woman's outlook. 

Mrs. Dickson told me she had recently 
asked a Bedouin woman whether she still 
washed her hair with the powdered leaves of 
the sidr tree, The sidris a bushy, thorny fruit 
tree, known also as Christ’s-thorn (Aicyp/tee 
spina-chrtsti) becwuse of the legene that it 
formic] Chinst's crown of thors. Leaves of 
the tree are dined and pounded, and the pow- 
der is then mixed with water to make a lather, 
Bedouin women, ind Mrs. Dickson too, use 
it asa hairwash 

“Oh, I don't use the sidr leaves any more,” 
said the Bedoum frend cheerfully. "TL we 
shampon.” 

But Kuwait, leaping headlong into the mid- 
/Oth century, has not escaped) problems. 

“We have made mistakes,” a Kuwaiti mer- 
chant prince said to me frankly. Some were 
due to ignorance; some were thrust upon the 
emergent, unwary state by what the merchant 
calledl “carpetbaggers ond slick operators.” 
There were graft and excessive spending, land 
wis wasted, houses often were eccentric in 
desien and shabbily built, and maintenance 
was and is neglected 

Kuwait now catching up with some al 


this. For example;a renascence of Arab archi- 
tecture adapted to the modern city seems to 
be in the making. Until recently mrostot Ku- 
wil's new buildings were like the new builed- 
ines in Buenos Aires or Bombay or Baltimore 
“international modern” (pawes 644-5 —anel 
traditional Arabic desizn was largely over: 
looked. Today there 15 already a perceptible 
clamor for the return to the courtvard, the 
ureade, the fountain, and other Arabic and 
Arabesque motifs 

The impact of easy wealth on the Kuwaiti 
character also causes concern. “Lused to work 
for my money,” said-an engineering techni- 
cian. “Now | only sit for it.” 

Family relationships have also altered. “The 
wens of the father ore not the idens of the 
aon, 2 social worker commented “The father 
may not know gnething about the internation- 
al politics-the son studies at collece. The afflu- 
ent san, With a car and money to burn, doesn't 
realize hew hard his father worked in the 
pst, Lhe family perhaps living on @ pittance 
all summer, while the father ¢arned a meayer 
Wage os 0 pearl diver or a fisherman.” 

Kuwaitis, too, sometimes feel ike strangers 
in their own country, at the mercy of a flood 
of foreign experts. There are nearly 700 doe- 
tors in Kuwait, but only 33 are citizens Two 
of them, tmeicdentally, are the first Kuwuiti 
wamen coctors, 


Nation's Goal: Blend Old and New 


The Kuwaitis are proud of the transforma- 
tion of their tuned, but the thowehtful ones co 
not want to lose the values of the past 

“What we wish to preserve,” said Uneler 
Secretary of Foreign Affairs Rashid Abdulaziz 
Alrashiel, “is first our religion, Then our hes- 
pitality. Then our family relationships—the 
fooling of loving and of trving to help and shel- 
ter each other, Then, the simplicity of simple 
men and the respect of the vounger for the 
older. Finally, our individualism—which is 
both our strength ancl our weakness—the spir- 
it of independence thal encourages even the 
humblest man to approach the hed of state 
and complain of an injustice, We hope all 
these will remain.” THE END 





New-ronds to tomerrow lance inte the desert insearch of future towns Thirty veurs ago Ku 
wait had no paved roads and few automobiles. The power of oi] put (ts feudal soqety on wheels 
and sent it down the path of progress, Since the photowraph wae taken, this highwaw has 
been finished, giving kuwait (City an expressway to the Internotional Airport and burgeoning 
suburbs, tte costly construction a testament to faith in the future by a dynamic young nation 
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UR PONTOON RAFTS, the Gravd and the Green, ease down a windl- 

raked Colorado River, Sheer 3,006-foot walls lift to the sky on either side, 
(ving from gigantic red battlements the wild clouds of on August thuncer- 
storm. Ahead, the swift caramel-colored waters seem to vanish at a bright 
line. Oniv an occastonal spit of spray bevone, and an angry growl tn the 
throat of the (:rand Canyon, warn of the danger ahead. 

The growl grows to @ roar as the current sweeps us onwuanl Now the thrash- 
ing tops of “rooster tails,” where the river explodes against unseen rocks, rise 
into view. In another moment we are at the brink and look dawn upon Lava 
Falls Rapids in all its fury. 

“Hang on!” vells Ron Smith, pilot of the Grand. Fists tgehten on ropes lashed 
across the plywood deck. Then we slant to the right, the fat rubber nose tilts 
sharply, and we crop into the thundering maelstrom (pages 670-7 1) 

A hissing wave slams aboard with the force of «fire hose, Buried ina seething 
brown torrent, the bow strugeles upward like a fish breaking the surface. Now 
we leap to the crest ahead and slice again into a chasm of churning foam. The 
Grand buckles and shudders as angry waves wrench at the ropes, fail the nrb- 
ber bags holding our supplies, swamp the cockpit where Ron steers with the 
eLraining outboard motor 

We drive toward a huge rock of Java blocking the river near the right bank. 
Its glistening black flank seems to rush of us: in another instant we pile against 
i. The boat tilts crazily on the raging waters 

Then we are blown clear.and washed down throwch tembling tail waves to 
the sufety of the lower river. The worst of the canyon’s rapids lies behind us, 

Lust summer our small National Geographic Society expedition battled 
mighty Lava Falls Rapids and more than 200 others on the Coloradea River 
thuiring & J00-mile vovage through Marble and Grand Canyons. Qur destination: 
a rendezvous with history. 

It was in the summer of 1869 that a band of 10 intrepid men, led by Maj. 
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John Weslev Powell, a one-armed veteran of 
the Union Army, became the first to master 
the Colorade River and its unmapped can- 
vons. Their journey through the last impor- 
tant unexplored region of the West. their 
courage in the face of the unknown, the tragic 
fate that three of them met on the very eve of 
triumph—all these are now a part of our 
Nation's heritage. 

Departing from Green River, Weoming, on 
May 24, 1869, Powell pushed his small flotilla 
of four boats-through a 1,.000-mile gantlet of 
convons that to this day carry the names his 
party gave them: Flaming Gorge, Red, King- 
fisher, Lodore—where one boat was dashed 
to pteces—Desolation, Caturact, Glen. 

In early August, Powell's party arrived 
where Lees Ferry, Arizona, is today, Burned 
by desert sun, drenched by almost daily thun- 
der equalls, their energy sapped by constant 
portaging of the heavy boats, the explorers 
faced murderous Marble Canyon and beyond 
it the awesome void of the Grand Canyon. 

Parts of the Colorado today le pooled be- 
hind huge hydroelectric dams, but the 240 
miles below Leet Ferry remains much as it 
was then. Glen Canyon Dam, 15 miles up 
stream, releases enough water to keep the 
river-as high as it-was that summer of 1869," 
We intended to commemorate Powell's voyage 
by following his wake through Marble and 
Grand Canvons (maps, pages 676 and 690-9]), 


Ralts Nomed for Parent Streams 


Ron Smith, a strapping veteran of western 
river-running, held out a strong hand to help 
me aboard our pontoon raft, the Grind 

“Welcome to the poor man's Aon-Trkr,” he 
said. “It's not much to look at, but there’s one 
thing about jt T ltke—it floats.” 

Our party was divided equally between the 
Grand, christened with the old name of the 
headwaters of the Colorado, and its sister raft, 
named for the Green River and piloted bw Art 
Gallenson. Naturalists John and Frank Craig- 
head, with Frank's 4on Lance, come down 
from Yellowstone to add to their-study of wild 
rivers by running one of the wildest of them 
all, When photographer Waller M. “Toppy” 
Edwards god I arrived, Mike and Kenny 
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Garrett, sons of National Geographic Assist- 
unt Editor W.E. Garrett, were helping to 
lowid the supplies aboard. 

Handling the bow lines were Bill Belknap, 
an old hand on the Colorado,t and geologist 
John Evans, on leave from the National Aero- 
nawtics and Space Administration. John had 
participated in the first climb of the Vinson 
Massif, Antarctica’s highest mountain Fran 
Belknap and Low Evans signed on, to our 
delight, as camp cooks: 


Catt of Mud From Distant Buttes 


The riverside willows of Lees Ferry waved 
a farewell as the Grand and Greee drifted out 
onto o quiet river. We bobbed momentarily 
on the riffle at the mouth of the Paria, and it 
tossed a few tentative splashes into our laps 
That little river, draining miles of high pla- 
teau country, was steadily pumping mud into 
the Colorado's green current. 

Ron leaneel over and scooped up a copful 
of the brown water, tasted it, smacked his 
lips, and handed the cup to Mike Garrett. 

“Here, Mike, get usecl to our well.” 

Gradually but firmly the western cliffs rose 
against the sun. We drifted under the high 
silver arch of Navajo Bridge, which curries 
U.S. 894 across the gorge. Then the high 
limestone walls drew together and closed 
gently behind us, We were locked from that 
time on in the fastnese of the canyons. 

The lony sculptured aisle of Marble Canyon 
has been st cleanly cut into the plateau bv the 
river, grinding for 10 million vears with rocks 
and pebbles; that it seems machine-tooled. 
During its 60-mile passage through Marble 
Canvon, the Colorado drops some 400 feet. 
We were riding down o staircase of rapids, 
step by foaming step into. the earth. 

Hill Belknap, sporting «a grizzled beard. 
brought along the experienced river-runner’s 
dulfle—swimming trunks, toothbrush, tennis 
shoes, shirt, pants, and a copy of Pewell's 


“Lake Powell: Waterway to Desert Wonders.” by 
Wi jae Merayers Edwards, Geognarnic, july }967 
TMr. Bellinap described an pstream rus eal ihe Cel 
arulo in jeb-pewercl baath in “Shooting Rapids in 
Reverse” NATOXAL GROORATHIC, Ayuril Lanz: 
fSer “First Conquest of Anturetica's Migheat Pooks," 
hy Nicholas B. Clinch, GooGaaruic, une 1467, 


Beyond the river's roar, a pool of silence. Discovering this hushed limestone sanctuary 
at Shinumo Wash in Marble Canyon, the Geographic expedition christencel it Silver Grotto. 
Canyon trekkers no longer need fear the “Great Unknown,” which struck terror inte the 


hearts of Powell's men: “What falls there are, we know not,” 
What walls rise ower the river, we know not” 


the channel... 


he wrote, “what rocks beset 
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IN A NICHE OF TIME, 
the Geographic's river-runners 
glide down a placid stretch of 
the Colorado in Marble Canyon, 
northern entrance to Grand Canyon. 
Man-dwarfing cliffs rear ‘ever 
higher as the ricer plunges into 
the rocky abyss of the ages. 
Each stratum of stone marks a 
page in earth's biography. 


674 xopaceaoer @ #65 


=a 


= a 


> 5 = - = i > i A 
= a pee sina = 


ee 
: ; 








S =; , Eels U ale Cy ea r Wn 
| GRANDCANYON = a 
COUNTRY le | 
| Natural Wonderland 








Ais x ai i 
= 
a ! * 
= ar IF iad e 
yh } Fan i ' 
aa t 
= I 
& 
ie eI 
| a ow , 
a - pati ity j 
- 1 =," ! 
air. veal 4 = 
if al f Ae a : | 
eh Li 
os, 
| oh kit a | i a | 
i , & = a | 2 — 
| Ps “a 
Waal: Ile J 
1] ak —— ii | fl a . 7! 
a fan —- = — = Te | 


<a dal i : Vite. 1 locas 





Tamed by dams upstream and down, the Colorade still runs 


free In Maordle dnd Grand Canyons: Powell's 8-day tip fron 


Green Baver, Wyoming, ended where Lake Mrod now brim 
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Lance Craghead, Laie Evans, Art 
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wad, Mike fod Renny Garrett, 
gmt author Joe: Judes After a cay 
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tn! Fark Service recommends 
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Grand Canyon: 
museum of the ages 
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7 A harsh worid of burning aun, droughts, and periodic floods characterized the epoch when Hermit shale formed 
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Armored trilobites dominated the undersea realm whose remains lie embedded in Bright Angel shale 


Record of life: A shark's tooth, a lizard’s foot- Paintings depict the life of three earher for- 
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Fount of Hopi legend 


qQAckED FREcINcT of the Hopi Indians, this 
S travertine dome aon the Litte Coloruio, five 
millet eact-of the Grand Canvon, was formed over 
the centiries: {rom minerals denostted by water 
flowing from the central vent. Hopis, who call the 
dome the spew, say their ancestors emeresd from 
the underworld through the «prne'’s mouth A 
Hash food recently eroded the dome's base so that 
the water now leaks out below: In Gime, mimeral 
necro will plu the Weak and the spring will 
How tiertihliy again, Cabin carbonate chil: 
the striking blie ol the stream 

Expedition. members (bolow) @examme ony 
SLLACIbes. it malt Scr ph Goring irom chit walls 
no tar from the tpapu. opis in villages near the 
Crrand Canyon tse the ¢ostals in sacred rites 

Lecencls of gold, not salt, lured Spanish explorer 
Lhe Carcia | sap bt ride CArdenns, one of Coronarta's 
captuind, to this recion in P40, They were seek 
nog the fabled Seven Cities of Cibola, reputed 
maived with gold, byt hael found instead anly poor 
ncn Villages Lad by Hope puides, Cpardens 
probed farther northwest ond come upon the 
insuperable barrier of the Grand Canvon In 1 
mind-sargering vastness the deanponiee oon 
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(Continued from pave O77) 
Grewsttr Stanton came bv, only Brown's 
notebook wes bahbhing on the suriec 





Just five days later the party, led now by 
stanton, hit 23-mle Rapids. The current 
drove a boat rowed by Peter Hanshrough ane 
Henry Richurds under on overhandne cliff 
and capsized it Hoth men drowned 

Iwo nights afterward a violent storm blew 
through the canyon. “Nowhere.” wrote a 
dejected Stanton, “hae the awful grandeur 
equalled that nught.in the lonesome depths ot 
What was, to us, death's canton,” 

43 we ran House Rock Rapids, the after- 
noon darkened and o posing wind blew alver 
rain in stanting lines against the shining-wet 
conven Walls. We tied the boats at the foot of 
he rapids and scrambled up a steep sane 
iiimimock to a rock shelter, where we stocel 
nnd watched the river change before our eves 


tl 
j 





It thickened into w brown stew churning with At Shinumo Wash, $0 miles below Lei 
lore and branches washed cow “ the ston erry, Lante Crughead ond Jotin Evan 
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ght=. Dhrowel ao bone night we pus ect Anal oo wn howhy " At the bottom of the slane we 


patie the boats to Keep them clear of twin hae bale i bresvthtakirw Slee 


meriis—the rocks of the snore pnd the heavy he waters of the wash, descending trom 
daggers of wave-borne driftwood the Painted Desert that rims Marble Canvor 
: ae = ho hewn GUL Senes of chamber ary Cie LTE 
i uplorers Find uni | ringed Preasire ston They seemed carved oul 7 the finest 
In the cool dawn, bats wheeled overhead silver or pewter, the walls, polisher! smogth 
unicl a Canvon Wren sang its heart out in a 4 ivory, closed overhead to narrow skylights 
tumbling torrent of melody that ia surely ofe The first chamber was warm with red lict 
of earth's most beautiful sounds. Soon after reflected from the far canvon wall, We swin 


Varble Canvon revealed one of its secrets A green pool ane chimmeved up through 
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hunter and truder, bad served as Powell's 
guode on the Rockies Lhe previous summer 
md be hac recrunted four of the crew— Hill 
Hawkins, Bill Dunn, 0.6. Howland, and 
Howland’s younger brother Sere 
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He <o disliked “chasing Indians around Fort 
Bridger, Wyoming, that he jumped at. the 
chance to join Powell's party, and Powell hid 
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reputation as it nearly engculls men and ralt. Powell narrowly escaped drowning here in 1884, 


‘ | | = : Sm . sv Fite Liew toe oa | } bg . i 
most opcheoloeist Wire fo sar ance then, other western sites have yielded 


rear 
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fizurnnes. In 1954 spelunkers Arthur | 


incl Kavimond deSausstire reported oo ba eH 
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such figurines in four Grand Canyon caves 
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“To add a mite to the great sum of human knowledge.” Such was Powell's coal when he anil his 
crew pished of info the unknown wi Mav 24, 1809. Soorieus reports that they had drowned «oon 


made headlines across the country. Powell later wrote, after perusing his obituary notices, ™... it was 
Interesting and rather flattering to me to discover the high esteem in which Thad been held Lr rie’ 


supposed death | howd attained) to a glory which 7 feu my continued life has nor fully vindicated.” 

After 98 harrowing dave, Powell ane hie party at last emerged from the Grand Lanyon» grips ane 
reached their destination at the mouth of the Virgin River. The intrepid explorer led a second expedi- 
ton inte the canvems in JAT-72, and returned to the Southwest several more times to study ite crology 


Dr. Doulas W. Schwartz, Director of the 
Schodl of American Research at Santa Fe, 
New Alexico, made a-stucy of the four fig- 
lining caves aml obtained the first carboan-14 
dates. They were shockers: Two specimens 


Vitlded dates of 1580 Bc. and 1150 Bec — 


close to 2,000 years older than any other arti 
fact then known from the Grand Canyon. 

What forgotten people could have pene 
trated to the remote factness of these canyon 
caves so many centuries avo? Thus far, noth 
Ing has been found to link the figurines with 
Any histori ¢ ultiere 

Helow Vasevs Paracise and the Redwall 


ah a 


Cavern, Powell was impressed by “one preat 
bee of marble, a thousand feet in thickness. 
In this, ¢reat numbers af caves are hollowed 


oul, ant carvings are seen, which cuestest 


architectural forms, though on a scale <o 
grand that architectural terms belittle them.” 

He wos describing thé Rechwall formation, 
A limestone rampart that girds the nver. Its 
castellated battlements seem to press against 
the sky. Che caves Powell mentions are today 
called the Royal Arches and the Triple Al- 
coves—huge apses hewn out of the limestone 
by wind anc water. Their shadowedel interiors 
contain inner arches and columns and dark 





headecl—_hoth ihe [ 
Ethnology 


and Indian cultures. In a rare $874 phetagraph dinset abowe), the one-armed Powell 


forearm tos Confederate bullet tn the Buttle of Shiloh 





he lost biererit 
poses WH Wt Paiute [metic 


Lrmming many other notable achievements into his life, Powell helped to establich—iand later 


= Greological Survey ancl the Smithsonian Institutions Burcag of American 
He was one of 33 eminent men who in 188 founded the National Lieowrapic Sencety 


Sait artist Lok. Townsend constructed this unusual 4—by-5-foot model of the canyon aréa from 


recesses, the whole resembling the burial 
chambers of kings from a time of giants 

Indeed, from the Arches to the Aicoves, 
the river has a somber character, The walls 
lift 3,000 feet above black-stained rock and 
gnarled mesquite trees. Hete the Colorado 
has collected drear- mementos of tragedy. 

In 1949 pn expencnc ed river-ninner, 79 
year-old Albert (Bert) Loper, was swept out 
of his boat in 24).-mile Rapids and never seen 
again We passed the boat, tts stern bashed in, 
resting under a mesquite tree. Beside Presi 
cent Haring Rapieds, we left wild flowers at 
the rough grave where railroad survevor Peter 


laste reliel maps made by the US, Army Topographic Command He then repainted the surface 
to show relief features clearly, and Stall photographer Victor Ro Boswell, Ir., tock this picture 


Hansbrough Hes buried wider a pile of stones 
with o large rock as his headstone 

There is another grave on this rock, slope, 
that of a Mormon vouth drowned in 1951 in 
Glen Canyon His body washed two-thirds of 
the way through Mairlle Canvon to come to 
real fete in this solemn, peaceful cemetery, 

Ancient Ruins Huddle High on a Cliff 

Sun-sirock, reqil, the basin of Nankowenyp 
weicomed ws With light and green trees: and 
with white beaches. As we min the curving 
rapids, o boisterous tobogran ride down a 


mile of reshing waters, we were able to muke 
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Mike joked 

They had to be mighiv hunrry,” renijed 


Kenny, looking back down that long slope 
Unsolved Mystery: Powell's Hierogly pls 


Powi i| hig | note these mnie, oblheys riyin 
7" 


With creat mterest. In (olen Canvon he inwes 


titated an old dwellme with oa kiva., the sacred 
underground room which the modern Puebli 
Inthans, like their ancestor, reserve for 
religious rites, At the Little Colorado his men 
found ruins, fraements of pottery. ane! hi- 


crogeyphs—which later investigators have 
&nr lve MF Wis Van 
The one-armed solcier-scientist mate a 
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shrewd and correct abservation, that th 
ins Were those of “the people who inhabited 
[hie ¢ounin mivror to the reese] I l rehicis 
races. in Inter Vears, as founder woe firsi 
head of the Smithsonian Institution's Bureaay 
Lmercan Ethnology, Powell would hel 
Lo Open the lone-closed book «af the histery a 
wr Inchwin tribes 
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with driftwood, a gentle 4 (afte contains the 
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Fipe-toting chopper maneuvers through the 
canven with its clianelitie cana, a darned piece 
of a nearly completed pipeline washed out by 
freak 1=inch dewnpour. Now: berm rebuall, the 
line Will help carry wiiter frotn Roaring Springs 
below the North Rim te thirsty tourist thrones al 
Lintil it completion, a 
limited supply of water teaches park heamliguuarters 
ariel tts environs from a pumping station at spring 
fed inrian Gardens, 3,100 feet below the South 
Rim. Beltre constriction of the pumping station 


Lr Coanvou Village 


i O42. Woabher hicrd oO be hauled to the convon In 


raliroat! tank cure 


Pint-sive momble seat keeps Robert Casedien, Ir. 
out af harm's way while his father aims bineculars 
irom Mather Point hid! Cacbel [ers 

Pass. Onin. wete looming more than 
visitors to Grand Canyon Satonal Park in [968 


fram (sari 
7000 00 


expedition to fined the fabled Seven Cihes of 
Cibola in 1540. Their captain had 1 name like 
the ruffle of Castilian droms—tlon Grarcta 
Lope: de Cardenas. He was searching for a 
ereat western nver mentioned by the Hopi 
[rmlians; he found beth it and the tanvon ti 
hacl carved 

For four days his soldiers felt their was 
along the rom and probed into the canvon 
Scouts returned trom one descent to report 
with awe thal a spire of rock apparently no 
larger than a man when viewed from above 
was, in fact, higher than the tallest tower in 
Seville, Frustrated, Cardenas turned away 

In a cold morning rain, we waited for high 
er water to float us over Hance Rapides 

| wehedl Hill Belknap, our resident expert 
on canvon lone, how the rapids got theirname 
*From Cap'n John Hanee,” he said, “probubls 
the first white settler on the canyon rim, anc 
one of the Wests premier storytellers.” 

“Vou mean: |irsPe" 

“wever, Ball said. “For example, he weed 
to tll about the time the canvon was 5o filled 
with heavy clouds that be started walking 
Across On snowshoes 





The Clowes starter] Leh 
clear and he just made it te the tap of Wotans 
Throne, It was two clinn's before enourth clourl 
showed up to enable tim to get to the North 
Rim The clouds were thinner, bul so was he™ 

Under the rine 


lowennge <ky, We 





through Hance, a wide, tumultuous sweep of 
thrashing waves spiked with rocks 

Then we drifted inta a V-shaped cleft o1 
stark-black schist walls, slanting upward 
from an unknown depth of earth. It hal the 
feel of @ fortress, an tnescapable prison of 
black rock, under a black sky, on the current 
af ou black river. BHlood-recd piping edged the 
siecves of the thrusting rocks. A thousand feet 
of this satanic stone rose straight upon either 
ace, und far bevoned it hery-hued walls shone 
in the aun We Were at the bottom, in the very 
crack of doom 


Koockout Punch of the World 


Vl Sockdolager Rapids some of the can- 
von's here waves rollin a roaring catlence 
between ihe walls of schist withoul missing 
a beat. Powell thought this was the wildest 
pluce he hod ever seen—the Sockdolager, or 
Knockout ponch, of the world (pages H88-4) 

“The waves were frichttul bevond anything 
we have yet met,” wrote Bradlev, “ane ti 
eee imed fora time thal owr chance to save the 
boats was very shim." 

How differen! were our raftse—hballoons af 
neaprene that-could bene, twist, and wriggie 
throuch the tanids—cirom the four nirrow- 
beamed weeaien cratt used by Powell 

His larger boats, the Maid of tae Cason, 
lhe Adtiy Civae'y Sister, wntl the Wo sVverme, 





i ler uae, 








a, i i 
1 1 ‘1 | a! I ; a i 1 i bad 
j i ‘| 1 i | | i 1 | ] it CA PRETE ELEY | } TH ‘aru Lat tL 


’ A —_— sh -- 
Se As 
; Pol -_ YS 
4 i i- Ww _ ™ 
1 = Ts i OT Wii  . 
LJ = = ry a i aa 
he A res 4 
’ —_ at & _ @ 
: a A | 
io, 2 2 “_ 
‘ * 


= 
a | = 
| F io 7 
a i__ aaa } 
© = / = 
F - & in 
r - 
¥ 5 
f 
° ‘ 
. « 
= ¥ 
‘ 
i 
t 
a 
- 


io 
= 


ng + 


— == G art 


nf Po 
= _t - 
a ie 
= -_ 





i 1 | £, t Li | ii | i Cia Fl fit a E ili i] | ir ti hut I i 1 

i leah pet i i . rim Pk bal“ lerior, Where tet fa Lire i | i, [ha | 
i 7 fF I. a | . i * 

WoL I j i | | i i i | i Lo Whi mM Tf LEC TT ae We ay 


72 


must have handled like logs. Despite stout 
Watertight compartments fore and aft, the 
danger of such boats had become evident 
in Lodore Canyon, where the Wo Name was 
dashed onto a rock and broken in two. They 
‘were terrible to manhandle over boulders 
littering the canyon floor, and it was infuriat- 
ingly awkward to “line” them through rapids 
—tase them downstream with ropes from 
shore. Powell portaged and lined the rails 
far more often than he ran them, 

The major and Sumner went ahead in a 
lighter craft, the Enima Dean, 16 feet of pine 
With a dancing jackstafi fying the flag of the 
United States with its 37 stars. In the midst 
of Sockdolager, the small Emma Dean wis 
swamped when a wave rolled right over her, 
but she somehow kept afloat. Then a whirl- 
pool spun her around and she went into the 
lower rapids stern first. She came out of the 
run half-drowned but safe. 

Hance, Sockdolager, and then Grapevine— 
this giant staircase of rapics ranks among the 
angriest ond most dangerous unvwhere. 


Phantom Ranch—a Welcome Refuge 


Powell decided that to ron Grapevine 
would be suicide. So, “clinging to the side of 
the granite cliff,” they began to work the boats 
through on long ropes. Darkness caught them 
halfway down, The exhausted men secured 
the boats and crawled onto the wall, where 
they found inches-wide leclges to stretch their 
backbones upon while they vainly sought 
sleep, “tucked mround,” said Bradlev, “like 
eve-swallows.” 

Grapevine gave the Green a spin, too A 
failing rope bit into the valve of one of the 
pontoon sections and ripped it out as neath; 
as & cork from « wine bottle The raft crum- 
pled along its leit side and was thrown out 
below the rapid wobbling badly. 

Repairs made, we drifted toward the wel- 
come beach at Phantom Ranch. 

Tt was hard to realize, as we stretched 
out by our warm fire that evening, that two 
million people, during the course of a vear, 
come to stand on the rims far above us: We 
could make out lights from Grand Canyon 
Village on the South Rim, ghostly will-o"-the- 


National Geographic, May 1969 


wisps flouting high in the quiet darkness. 

While the national pork embraces 1,052 
square miles, the few. miles around Grand 
Canvon Village are the Grand Canyon for 
most visitors, partly because of the tourist 
facilitiee—though these are increasingly 
strained during the summer. 

The world comes to look and to wonder, 
and to back away from the brink: 

I hacl felt that strange fear the first time | 
stood at the rim near Hopi Point The abwss 
opens at vour feet You stand a single <tep 
awoaw from overpowerng space, filled to the 
limit of vision with in eternity of aging, crum- 
bling rock (pages 696-7), Far below, the river 
Hashes at the bottom of time. 


life Zones Span a Continent 


The mile-deep gorge of the Grand Canyon 
spans four of the majorlife zones of the North 
American Continent, Each 1,000-foot increase 
in elevation is equivalent to a 300-mile north- 
wird move. Thus the ravens that float with 
each tmihdening freedom from the bottom of 
the gorge lo the topof the plateau pass through 
four life-zones, comparable to walking from 
the arid deserts of Mexico to the cool green 
forests of southern Canela 

In the gorge itself, rainfall totals only 10 
inches a vear More abundant rains reach the 
South Rim—16 inches in an average vear— 
and a forest of prion pine, Utah juniper, and 
sage covers the Coconino Plateau there. On 
the North Rim, 1,500 feet higher, precipita- 
ion averages 25 inches a vear. The Canadian 
forest of spruce and fir and aspen is covered 
in most winters with 150 inches of snow— 
a deep blanket that has to be plowed through 
im May, when the bottom of the canyon ts 
aready feeling 70° te 80° F. temperatures. 

To know the canyon for what it i4, 4 man 
must walk down into it. Two trails, the Bright 
Angel and the Kaibab, snake along switch. 
backs from the South Rim and drop down, 
down, down to Phantom Ranch in the inner 
gorge. The park's famous mules wend down 
Bright Angel (pages 692-3), 

The one man who has walked more miles 
of the canvon than any other must be Dr. 
Harvey Butchart. A-slight man with muscles 


Muddy cataract leaps tram sky-high eliffs, fed bw a rainstorm on the Coconine Plateau. The 
short-lived torrent roared down this side canyon and sent startled expedition members scurrying 
for safety. Because the upland terrain slopes southward, streams ane runoff pour inte the canyon 
from the north but tend to flow away from the south. Erosion hos thus gnawed the North Rim an 


average of twice as far back from the river as the South Bim, 
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heacecl the 
mathematics department mat  OrLEr Arizona 
University until his retirement in 1967, Bach 
rucation he has tramped the canvon 


like pang wire, Lr Butehart 


He was sitting in the living room al his 
comfortable home in Flagstaff when | first 
met him. Spread culoon tes lap were large 
maps of the canyon, marked with black lines. 

“Each of those lines represents a like I've 
made.” he said, “I've hiked about 20 miles a 
dav, about 45 davs o year, for about 17 vears 
It comes owt to about 15,000 miles” 


Canvon Offers No Second Chance 


lacnnned the lines, traveling 90 smeothh 
and easily over the white paper, ancl tricd to 
match them against what really was there— 
sheer cliffs, narrow ledges, plunging ravines 

“It's a violent environment,” Dr. Butchart 
calc, “In 1960, a Navapo trom the reservation 
witlked down the olel “Fanner Trail from Lipan 
Pomt and kept gome until he fell over dead 


Tod 


The living canyon 


(FE, though it offen goes wnnaticed amid 
ie the immentily of inanimate rock, tukes 
mVvnidl foo in the Grand Canvon. Four 
icrent zones, mach with a choaractertstn 
Climite, exist between the feo ol the eer 
bd the platenu bith above 

Shia Smith (lett), wile of expedition 
nilot Ron Smith, ciagerlys harvests the fruit 
of a prickly pear cuctua al Shinume Creek 
in orame-tulled “velvet ant’ 
whtiliy « wingless wasp, examite: wet 
condy provicler) by the pholographer 

A young park visitor (right) prepares 


below I, 


tu blow the dandelion -like ceed liege of o 
yonlebeard to <nuthereens. Blossoms of 
a fiehhook cactus (helow mht) seem almost 
Incandescent oeainst o stone backdrop 
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from dehveration A Catholic priest and two 
boys went down near Moran Point the vear 
before, They didn't carry enough water, One 
baw survived. 

“Vou have to respect the canvon because 
there aren't anv second chances out there. It's 
the lure of overcoming danger, and intellec- 
tual curiosity, that keep me at it’ 

Dir. Butchart can go for four \ 
4-pouncl pack, eating only dred fruit, cere- 
al, and sardines, We planned better fare for 
lunch, and he rose from his chair and limped 
He mationedt [eh 





avs On @ 


io the closet for his coat 
his ankle 

“A Tool thing,” te sae 
weeks ago near Rives Chasm. | madea jump,” 
he indicated o spin of about seven feet. “and 


Tt happened a few 


SCN my anak” 

“Stull hurt much?” | asked 

he «molec. “tinly the embarrassment 

[ kept that in mind «few davs later when ] 
hiked down the Kaibab Trail. I was not 10 








feel below the rom when the entire perspec 
Live began lo chanre And ance out trom the 
first line of chifs and through the Kerlwall, | 


~ i : bar 7 . iq “ 
stepped glen aul of line and space 


a ‘ F F F Vy] 
Che canvon sours around vou, and vou walk 


on and on and on without a line of tH chang 
ne, or Vour objechive wetting any closer. Your 
legs float you through an eniless spectacie 
that seems to have neither besinning tor end 
What startles, ind then comforts you, is that 
vou are absolutely alone 
commilnd of your own survival 

[owas climbing down through two biliton 
vears Of the history of our planet. My foot 


aril mbrectulely on 


prints stirred the dust of vanished deserts: ms 
beats crunched the tiny skeletons of creatures 
that lived in seas long gone. It gives o man 
sume measure of eternity." 

It is eney to sav that shale i simply hare 
ened mucl, that sandstone is just sand grains 
cemented together, or that linv sea creatures 


Pave: iy their shells ta make limestone But ta 


we towertne 200-feol cliffs of sancdstone “ut 
mounted by 650 feet of shale, topped by 70) 
Teet of 
sancistone and shale, and more above that 
—it gives one the eernc feeling of looking 
decp into the very ribs of our planet (folclout 


pages 67 8-80) 


Leto ne one mother BO) feet of 





Powell Returned to Seek New Answers 


Canyon geologist: are fond of the story 
of the cowboy who rode to the brink, looked 
down, and remarked to his horse, “Ry golly, 
comethine hoppened here!” 

of tus life 
to finding out what did happen. In the early 


returnect to the 


Powell clecicatec! many vere 


Bills he canvon country 
with geological expectitions. better equipped 
than tis first: the magne they produced filled in 
white spices in the United States athes. Lhe 





major was influential in establishing the U.S 
Geological Survey, and became ite second 
director. He wae also one of the founders of 
the National Geographic Secrets 

Those honore anc achievements were far 
in the future, however, when tis thred bane 
made ther wav to the beach at Bright Angel 
Creck, where Phantom Ranch, a picturesque 
otton Wood Drees dined Tus wWihoetl-aned- 





leit cl i 
atone cabins, now stands. The major took a 
satl inventory: “We crits 
four sufficient for ten das, and a few dried 
We must make all haste possible.” 


have now musty 
Apples 

The Craizheads had to leave us at Phan 
tam Ranch, but the Grand and the Green 
went on, hastening after Powell 

BRevonel the hostile waters of Hoakotai ane 
Wulthenbere Rapids, the massive Rertwuall 
seems to step closer to the nver. The Colo 
rico sewines south into a wicle | shaped) bene, 
around Explorers Monument—a panmorami 
of baking walls of such magnitude that our 
raits scrim 
gutter of a Wall Street. In this stupendous 
landscape, the cunvon has hidden away one 
cf ite delicate wonder 

We tied to the left bank and made our was 
across a rocky, stove-hot talus to the side of a 
email stream. Chver creat boulders, around o 
SEriC¢s ch] Sle miadicderce Pocis, Bm Bivwes Chee 
where Royal Arch Creek finds its way to 
river level by wav of a beautiful waterfall 

The tall plunges into a deep pool, and with- 
in moments fohn Evans was plunging with it 
Mis roar of pure delight at the freshness and 
coolness of the water echeed in the small 
The water creates a microclimate 


like tiny chips nwush in the 
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west with the river snd entered a moat majes- 
lic lace. Conquistador Aisle seems designed 
for ceremomes of the gods [ts 4,.000-foot walls 
march wn procession on either side, acorned 
with huge laws. [ts monumental rhythm, from 
river to fim, gives the awed traveler‘an im- 
pression of power bevond man’s imagining 

Hut the Colorado exacts a price for such 
beauty, a6 tt had from us in the threat: of 
Lrvetal Rapids: water smashing aboard, the 
radt grouning as-decks slip ane ropes turn 
Lo iran from strain, a cavern of water opening 
before us as we veer away from the cliff- and 
sip mto the maw. The vreat wave hits us 
With « crack like a rifle shot, Toppy Ed- 
wards wWaterprool photographic rig—15 
poUTs of camers and case bolted to a heavy 
brid (page 671 )+—snapé off and hurtles back- 


Cht-honing Colorado 
flows 3,000 feet below Toro 
Weop Olverloak im larine 
Neon! = fon 
ment, a 310-square-mile co- 
mat that adioinethe natin 


Lanvon 


a ork on the west 


Shy cavesdropper, a wild 
luitro keeps aosafe distance 
from = tan-footedl tatruchers 
lhe canvon's many burrs 


ile 4 end iriam roe eh ple 


roueht into the aren by 


prospectors long ago 


ward past his head like pan artillery shell 

And alternately, for every hazard the can- 
von offers a reward—the relief of sun-warmed 
cand on water-wrinkled feel, the pristine 
world a! polished stones and cleanly sculp- 
tured white sand bars, the chill splash of 
Hue under & tamarnsk tree; the skiltering 
fight of bats as they pour like blown leaves 
from @ high cave, chuckwallas and collared 
lizards scampering away from the crackle of 
bright driftwood fire 

ne night in particular will remain in my 
memory. We were camped on a beach below 
a big and rough rapicL John Evans was plink 
ing his guitar and singing-—“Roll, Riiver!"— 
When o glow liehted the crest of the cliffs 
above us 

What on earth i theatre” 

Then we realized it was moonlight. bath 
ing the high world above us before it hac 


enctrated oor depths. We lay back on the 
sand ond waiter expectantly. In a few mo- 
ments the first ravs shot from the distant 
eiee of the canyon like a searchlight, Then 
the huge orb rose slowly over the rim; we 
could actually see it move, anc timed tts 
nscent at less than two minutes to full view 
[t rode into a sky of diamond stars ane cirrus 
clouds, Hoodme the canyon with a ghosth 
blue light, 

As we waiched in spellbound silence. a 
wWilcdl burro, from somewhere bigh wo in the 
fark canvons, braved and braverl—ane of the 
loneliest sounds | have ever heard, 

After that we bean to see small herds of 
burres browsing on the talus slopes: ckinir 
bul a hving from the desert vegetation, Al 
Specter Chaem, a black coor cut mto the cliff 
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by of Side stream, we encountered our first 
desert bighorn sheep, standing like-a mamstic 
tranlemark on the rim above ws 

The bighorn has lived in the canvon for 
many thousands of vears, but the burro was 
miroduced only recently, by firospectors En 
the het century or so. Naturalists cal] it an 
“exotic,” an improbable ward when applied 
bo this long-eared, ambling animal 

In the competition between bighorn and 
burro for Water holes and forage, the exotic 
i chearly winning anc the native losing. The 
Nation Park Service, faced with a hard 
decision, has jownd it necessary to control the 
burras numbers lest they starve out the 
Mountain sheep altogether 

Ve we slipped ever downstream, we made 
one Drie! side tip that Powell did not—into 
Havasy Canvon by way of its almost hidden 
untrance. Havasu Creek has cut so narrow a 


fog 


710 


passage lo the river that a man can stand in 
the middle and touch each suie. Bevoned is a 
spacious glade with green.grass—real prass— 
and crystal-clear pools that bubble and gush 
between silver rocks under acanopy of leaves 

Up thts side canyon cight miles, bevond 
huge and spectacular waterfalls, lies the ver- 
(ant Shangri-La of 260 Havasupai Indians, 
where their tribe has lived for centuries.” 

In 1776, more than two centuries after 
Cardenas had discovered the Grand Canyon, 
o Spanish priest, Francisco Tomas Garces, 
found his wav into Havasu Canyon by “a 
very precipitous trail.” He staved for five davs 
with the Havasupat, noting with amazement 
that the canyon was so deep that the sun did 
net become visible until ten in the morning. 

In recent years the number of tourists seek- 
ing out this Eden has increased, despite the 
hardships of reaching the village, Supa, by a 
long horseback trek from the plateau. 


Where Water Met a River of Five 


We had been in the canvon for 20 days 
when we reached Lava Falls Rapids, 150 
miles from Lees Ferry. Here a cataclysmic 
event a million vears avo dammed the Colo- 
rade, Erupting from 4 canyon to the north, 
a river of Java poured into the creat gorge. 

Worn and hunery as he was when he dis- 
covered the place, Powell was carried away 
by it. “What a conflict of water and fire there 
must have been here! he wrote. “Just imagine 
a river of molten rock, running down inte a 
river of melted snow, Whal o seething ane 
boiling of the Waters: what clouds of steam 
rolled into the heavens!” 

Oyer the years, the Colorado has enawed 
away the lava dam, and fallen boulders have 
created the river's most fearful rapids. 

High above our camp at Lava Falls towered 
Toroweap Overlook on the North Rim. [t is 
the only place on the canyon rims reachable 
by automobile where the visitor can look 
straight dewn on the river 

On the way to Lees Ferry, | had found my 
way to Toroweap down the 65 miles of cirt 
road from the end of the pavement near 
Fredonia (mop, pues 690-91), T had also 
found the comfortable stone house of Ranger 
John Riffey, a spare, weatherec] man of wry 
humer who has patrolled this 200,000-acre 
district of virtual wilderness for 25 vears. 

“When Dcamé here, higured Id do 10,000 
mCTes @ year, and have it all covered once 
before T go,” be said, “But [ still see some- 


National Geographic, May 1969 


thing new every dav—a sure sutn of failing 
memory.” 

We drove down to the overlook. With my 
heart banging like a loote piston, | inched 
along a narrow shelf toward the edge ond 
peered over inte nearly 3.000 lett of blite 
space (page 708), At the bottom, the brown 
back of the Colorado River glinted in the sun; 
muted by distance, the thunder of its rapids 
sounded like a sustained violin note 

I dangled my feet over the ede andl sat 
there, stunned by the scale of the scenery. 
It seemed te me 1] could throw a rock across 
the gorge; vet the opposite canyon wall was 
three-quarters of a mile awity, 

The rim at Toroweap seemed very far away 
as the Grog and the Green fought through 
spectacular Lava Falls and entered the can- 
yvon's little-known western portion, 

Powell, at this point, was racing for hits 
life. On August 25 the men lined! the beats 
through Lava Falls, Bradley noted, “We com- 
menced our last sack of flour tonight.” 

The following day their spirits lifted with a 
long run through the wiilening canvon. “A 
few davs like this.” Powell exulted, “and we 
are out of prison” [hen they came, near noon 
an August 27, to Separation Canvon and its 
huge rapids, "To run it would be sure destruc- 
tion.” Powell noted clumly, though he later 
decided to make the attempt “The spectacle 
is appalling to us.... There i4 discontent in 
camp....” Bradley wrote. “I fear some of the 
party will take to the mountains, _. .” 


Three Leave Aiver—to Die on Land 


The next day three of the men, the How- 
land brothers and Ball Dunn, refused to go on 
They preferred to nek climbing aut 

Powell’s lead boat, the Aenea Dean, was 
beached gnd pbdaneconed, ancl the other two 
were lightened by leaving behind barometers, 
fossiis, minerals. and ammunition Bradley 
described how the depleted party “cashed out 
into the boiling tide with ull the courage we 
could muster. We rowed with all our might 
until the billows became too larve to do any- 
thing but hold on...and by good fortune 
both boats came out at the bottom,” 

Thev waited to see if their comrades micht 
now take the Arama rant and nan the rapid 
Hut the three had shouldered their guns ane 
gone—wilking wp what hos been called, over 
since, Sepuration Canyon. 

See “Land al the Havasu,” be Jack Breed, Na- 
TIONAL GEOGRAPHIC, May 144 
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Dam—I walked up the canvon, and the illu 
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them full of arrows. 

On Sunday, Aurust 1869, Powell's re 
maining boats covered 42°, miles througn 
country improving all the way. And the fo 
lowing day, at noon, they were out 

Ten men dnd four boats had set out from 
Gireen River, Wyoming, 1,000 miles waned 98 
cays belore. Sow two boats and sis men 
the Powel hirothers: Bracdle. SUMneT Afial| 
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completes another passage over Grand Canvon and withdriws in mute splendor, 


Dhevy tame iT miutt-tHker) and mul 
men ancl a& bo, ‘ntered the ch my sea of Lake Vea 
2 wild flowers spilled down a brow 
ntl bucnec) back the leave 
Made tt all-in one 
» but. strangels 


leap Mad tregreL We looked ti 
“LE Puy a } | | 


Bi aclle ‘ inst sentence VV 


Ey i 


ret sad, “Mavi 
to assure Mother eran sammeclat 
Ntoxicate at fel el Phat what we were all 
Il dont know wt lin ly 
‘es felt some 


arin Lie earn 
Grand Wash Chlffs opened the 


ir portals to th besa 
weet gd the loli ny VW mene ux the Grand 





La 


“= = 
. > 
a - - — 
a a ee. \ 
ee ae 
el - ~ - ” = 
™ a */,. q 
# Pry P ' 5 7 a? 
| > 
qa ' tJ ’ : 
| t J = 
| ? 25 = 
5 Z 
ia 
ar 
= = ’ 
A 
| i 
¥ 
Ca 
5 fd & * 


Forsaking the sea, a grunion slips 


runIoOnN 
THE FISH THAT 
SPAWNS ON LAND 
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whisked awa 
retreating wave, lea 


there with clark little knobs 


af writhing fich. Our wait was 
over. the grnion Were munning 

Icrouched amicl hordes of these 
bine-and-silver fish as they ca- 


he erp Vortec in ther highly stvlized mat 
LI Ine clan i rin On «ar Feit 
certainiy wel) out ef the wate 
They hacajlowed them=elves to by 
Hung hich op on the beach by an 
incoming Wave, Then, switimineg 

against iis ebb, they hac purpws 

strantied themselves on shun 

aL aol ie oA rfl 


Wey I 


1 ~ & 
bese ackwartdl into the semiflu- 
i sand With side-to-side jerking 
motron cit Dwi rod’ in ee a 


LO seconds she hacl burned herseli 
to her pectoral fins (uoper lett ane 
paves) 14-15), This activity excited 
the males, and quickly several o 
them Hopped over to he on the 
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With a tail-slapping burst, the female leaves ber nest to antl-forth movement of her lead 
rie mt back to sea. Shi COM Ashore To sawn a Chis 13 the time cece are laid: 1.000 
aut Le gn ime during spring wr) suman to 6,000 pinkish spheres to each 
nest. Somultineoiusly the males— 
omrmnonty two or three but «ami 
Mv triend Lucius Smith, night Watchman al Line lett ten attending gach fermi 
the Cabrillo Beach Marne Whoseum, warned mut ther nll. which sinks Into the sand to 
me arainst disturbing the lew advance fish fertilize the eees (left center 
that usmedly sucnal the start of a run suflidenty the achwity of the female in 
Don't shine vour light on them,” he « rene Again as she swung her bocky vie 
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friendiy whve arrived about this time and 
tixied her beck inte the sea, The entire incred- 
ible performance hed lasted about 40 seconds. 
Many thowsands of grounion came and 
went that night on Cabrillo Beach, Happily, 
parenthood woultl not necessanily-end their 
life cvele as it does that of the Pacific salmon, 
which dies afterspuwning* Back inthe water, 
trunnion usually remain close to their normal 
breeding - grounds unhl tides and some inner 
signal tell them it's time to go ashore again 
(Careful studies, including tagging, show 
that the same female fish may spawn up to 
eight times tn aseason, beginning a year alter 
her birth and continuing throughout the resi 
of her normal two- or three-year life spam 
Mies may come pshore oftener than that, 
and there aire usually far more males than 
females on the beach at any given time 


Eggs Buried Beyond Harm's Reach 


A new generation of grunion lay oniv two 
of three inches beneath my feet. Every now 
antl then the receding edge of a wave cently 
heaped more sand upon the burrows, Even- 
tually the eges could be buried os deep os 1b 
inches, protected from sun. storm, and the 
probing beaks of birels. 

Bedded in the warm, moist beach, the em: 
brves develop. rapidly from a single cell mo 
a tiny fish with a hig head and promineni 
mes, & long tail inext pares), and o pendant 
yolk sac. The baby erunion are rencdy to hatch 
In about [Oedoavs. But they will not emerge 
from the eves until high tides return toa gouge 
them oul When sea water immerses the eges 
ancl shakes them in the roiling sand, thev 
hatch th two or thrte minutes. Once they pop 
trom the ee cases, the frv swim with a reced- 
Ing wave into the ocean, where they are able 
af once to fend for themselves 

The timing of the spawning and the cdevel- 
opment of the eg in relation to the tides is 
remarkably precise. Grunion usually wait to 
spawn until the night after the highest tide 
and the following two or three nights: Eggs 
deposited on nights before the highest titles 
Would be Washed out of the sand long before 
they had developed far enough to hatch, If 
they were spawned on the might of the verv 
highest, tide, the next seriesof high tides might 
not Teach them 

Ocvasionally egis do get marooned when 
the next peak tide is nut quite high enough. 
[n such cases the egrs smmply do. not hatch 
until the next series of tides sets them free 


‘Sec The Incredilile Salinan,” alin be De dell, Nae 
THOS AT, GROGRAPIOC, Aumust [865 





Beach qarsery hides erunion egies, cach 
Wi4ofan inch acs The fish spawn cur- 
ing the chb af twice-monthly peak tices 
Thus eggs develop undisturbed by the surf 
until the next bleh tide, when they hatch 


Tuned to the tide, Lewresthes tents 
comes ashore only ofter dark A. Coull of 
California relate, feuresties sordid, 
swine either by day or by nigh 
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née, thes will dpe 

Crouching at the ed@e of the water to get 
the best possible look at the grunion, | hae 
the seat of my pants doused bv incoming 
Waites. Sw), Wet dnywat. tl wadedd into thre rLIF I 
to see what was happening there 

irinion darted around evervwhere, tra 
ne paths of cold and ghostly fire. The night 
wae dark, and they would have been com- 
letely hiclden bot f the luminescence thelt 
novementl cated. Wher if ihe hah lwistec 
BG turned LOEW MHaythean Sf mulated mules 
perhaps billions, of mui Trscopic one celle 
PHnsiné——iinotsageliates—momentanly to 
turn on their tiny flores 


| hod come to C“abrilla ms ji bigest une 


nheervyer many hac come simply to watch, 


St ODES 1h Cain Teh A nen Fru Fun IN 


Warch, june, fuly, and “umust, fishermen with 

Cohiforma license pnd children wider [6 

catch them iin untimited numibiers—bhut 
‘ | 7 = , | | 

only, the low species, wilh Gare ands (pares 


Js) None may be taken tin Apr! and May 
the heycht of the spawning season. When 
Caled, cleaned, folled in tour and cracker 
ind cdeenm-tried, these little member 


of the silversicdes farnlly (Atheriniodme) haw 


. ft 


‘ 2 1 
cel peat ee Tw Phe 


Elusive os Soap Dropped m a Shower 


Durtng open season the antics ol fishermen 
ire ae much fan ta watch €s the erunwn 
Benched fish are often CaS Prey aru the ego 
laying females are especially vulnerable when 
Tome on othe sand, Bol sometimes a 
erasped STumien can squirt out of the han 
bea SOA) OT A SO Wwer haath an lcan be hiered 
i“ Perle Ve 


Chine cl ti 


he least offective vel Mast pil i Lee 
LECRMUCs if To SLAG fh he SuTI rye We che 
aft) the-serumnion start ow i 
Mb) LOE EP Un on Soa Weenie by. Phe PALeT 
sherman follows at full soeecl, diving head 


lane forthe nearest feb as et bits the shore. Hi 
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usualy ends up sprawled in the wel sand 


While the fish wireless out of reach [In the 
i Z i 
melee many @& bare fool ts eroabbeed tn error 
| i. = fs . orgie ae ert ae. | 1 
Se WO GPC COS ETVOLN Ment bear Oe 
Hund the female fish is reported to make 
while soiwning, Hob Sisson, who toalk tl 
pictures on these pares, confirms that he ha 
. \ { | = ; 
heara ii a noise like the 0) LCE OF © Mouse 
bot lower m mitch The name “frunion” 
ad te et i Fy freocpu birt ere mic be Uy tu 
e@ieved to cervw TH the SEW ra 
iran which mens “erunter,’ 


| = i : fete I 
Wespite the frantic grunion gathering on 


4 an PAITirHe m4! et PATH Dl ymin 
ae gaeernithent tr Lint i ri A Fol bi “Sa 
f ti | I ba a Lia La Se Li Ii | i 








Embrvo listens in a six-day 
wo ove bulee like tinv black beads. The 
tai) curls erauned the foml supnly 


round Volk: and) Eee ol bubbles 


Flipping to freedom: Accrimicn ry on 


ff Fe of aDning as ih [hin @@@ Case 


break LE I LUTE i Tia LT ri 
hatching wher €n Inco ticle rte yacmne 
Hei aie aiden iat 4 Tite. 


Instant fish, Gmnee free of their eee 
these quarter-inch trv swim directly into 
Like Suirl 1 fourth ebm cfill urhs ims) 


| rT j } ve [rs rr it Pre Vl 
erp lt Le Pe WL! Wa io 
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Hutchlings Emerge After a Shake-wp 


i. eon ’ i 
Linon most 


Observe the hatching of the youn 


oy 


lah i (erwin iil t} 
Beach Marine Miuseun 


dren wit! 


hh he 
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ih: 
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il 


leaspoontal of moist sand and grunion ee 
he hod dug up a fortnight enrliet cps Lie 
You are the Tides,” he mstructed another 
rou “It's ue to vou to pour a little sea water 
Into e@2ach ial teh C¥VErVOne COUNL LO ofTe 
himnchrerd nthe the Wine shake thie bars 
AS tne children counted loudly and the 


Waves shook their miniature aquariums, wi 


i T J 
ull watched with rapt attention, By the time 
ti ge | bh aL te | I = | 4 : i ime by i| a Ij ' pret 
li nt FRC The Sikes, Tae TS. ees 
t aa! ei a i] r rt . ue 
qd Seroun to pop, and soon tiny explosions 


i 


1 i | if Li | rr 6 . rE 
Vere occurring in each jar os baby grunion 
: 


irst from their prisons {pages 720-21) 
After the excitement of the hatch was over 
loahn instncted thi Wares to ceiver the <i 
very babies to the sea 

“Thev ll be back next vear to spawn.” he 
assured them 

Lhe wanderings of the Pacthe grunion are 
not Tuliv known, but apparentivy Uney do not 
nove tar irom shore or much below depths ol 


rel foo fy Teel i het TOW fo hve LT | 2° 17 | he E 


iret Vegr ane are then ready to <pawn. Alatur 





Dance of the gromion is stepped off by John Oleuin, Director 
Othe Calirilla Beach Marite Micewm. Each year he hows 
FULO00 Californis school chiltinen how the litle feb come wshors 
to spawn, The Spamsh word grade, meaning “gronter,” ma 
rive the species tis mime, since femnalet have been hewre Lo 
= a : “T ‘ F 5 i FE. Fr le 
suenk While spawning Che scraped line tarks the last hich 
tebe. first ecaward of the line, Olin dict up ees laid choring 


the night's spawning to show the youngsters 


“Look, Pm a mother!” crice wo schonlwirl ws tiny fre bein 
‘tingine from muatured eers-kept im make sand sence the bast 
high tide, The erris added sea water, then swirled the jar, imi: 
Inting wave action. Before thes could count to o hindered, thes 
WW Eruption hotching After the demonstration, tuitchlings 


were freed in the surf so they could retum next year to spawn 


Lt es Bs ee lid ooORR Er Pid i's | 





niules seldom exceed cx inches in leneth; the 
females may be sightly larger 

The first detective work on the-gruntion’s 
reémuirkable life story was done more than 50 
fears aoo by the late Dr. William Ff. Thimye- 
son, then at the Cahfornia State Fisheri¢cs 
Laboratory. My 
tile fish beman in 1941, when Dr, Thompson 
was Director of the School of bishenes at the 
Washington in Seattle and | 
was one of his grachuate students 


rikereat oh thesrc Sg eS ee be poe 


Liniversity af 


Nivstery Still Sumrounds Migrations 


Since then Gr: Bovel Walker of the Univer- 
city at Californin at Los Angeies anid other 
biologists have worked diligently on the lif 
history of the erunion. But scientists still are 
vw astonishing ability of these 
hash to present themseives on the beach al 
precisely the right time for maximum survival 
of their voung. 
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pusvlecl by 4 


[owancder how these fish at Cabrillo knew 
the tide that nleht Was just past its maximum 





peak for the lunar cvele. What instinct tole 
them that taking lheir Driel share leave just 


then would safewuard their e@es from the suri 





during the 10-day incubation pweriend ta fol- 
low? How clid they aenge that the rising tide 
would release the epes onky after thes 
ree bec Cpr 2 

lio reasonable. to suppose that the fish 
somehow have the ability to construct their 
own tide tables, Perhaps they do it by meas 
unng eravitntional forces that produce high 


Licdhes, bY detecting Varultions in water pres 
jureas the tide mses, by noting cvttes of lucht 
intensity or same other variable. It is- likeh 
that the erunor punctuality be iu 


huzhiy accurate “internal clock,” which some- 


ovVes its 


how sounds the “all-ashore” sivnal at exactlhs 
the mght moment 

Vid as long 
tinues to work, it will summon spectators as 
Well to the warm California beaches to ob- 


aerve Tus Unity ue phenomenon, the fish that 


a= the erunion'’s clack con- 


comes ashore to spawn THE END 
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Abu Simbel’s 
Ancient 
Temples 

<eborn 


Article and photographs by 
GEORG GERSTER, Ph.D. 
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Lao PnoOrnous pits 
Abu Simbel looked like 

left \< 
Hione Wheeled above La | 
dav last November, [felt an eerie sense of loss. | 


wes hard to beleve thot there, scarcely [our vers aro 


ee 


ALO] 
nH the cliffs 
hv the extraction of 
iC LS a nn o& Shimmering 


ROM 


4 oh WT Ver] 


ff 





rine teein 


ervey Ds 
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ee 


ee [nose iy Oncer a» thi Way] ne the Lit ow 


hacl 
[ the god-king Rantesses U1, shaped from the 
wine | fore C.firrsi 

irr. | noted EVEN the fits Were ciscp pearing The 
In them. and a few lonels 


oF re 
STN. | 


i hl i i rturiees ‘ata 


Me li ilers rising 


Were 
Sam : i a . = | i. 
ishermen rowed over newly created depths, search 


for cathsh in precincts that had once been thi 


splencte CeTeMOOeES Ad PPcessiors 


afi 
Hut when | turned m4 


1 | 
L 


irony lesguy pte mail 


sardness that had touched me vanished. There, as if bs 
ome gizantec feel of legerdemiin, stood Ramesses 


eT ae enrol shrines, reborn CPT p He iw even to Ut 


ifs surrounding them (pave 727), [had madé man 


visits to Abu Simbel while the temples Were being 
moved. and «o | had seen the machinery behind this 
magic, bul, far from chellusioning me. it only in 


reasen My awe 
The dismantling and reassembly of Ramesses’ an 


‘| 
14 


noles ranks as the most spectacular movine 


job ever achieved by man It beean on November |i 


Lmmonralitv once ae@nin assured: Three colo: 


nl <tatures of god-king: Ramesses I] wage <erernel' 
Pye AL ee is ee ah Biber Cie OT Dé Tree aly Whee hi 

ure in history. Threatened tv the Niles waters 
rising behind Sardel ol Anh—the Aswan Hich Pan 


i LeVearetht Ril E Lehi pie BEE ii | ile 

i x j 5 1 . r i 

licks and reassembled on hieher erownd 

Hitt esiarers in safety PORES PETROV FRE 

miihLiees that protected delcate ediges-from dam 
- t = i i 
pee while uis were baetn crigecls 
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163, when the United Arab Republic signed 
a contract with Joint Venture Aby Simbel, a 
Consortium of construction 
rescue the shrines from the rapidly rising 
waters of Lake Nousser behind the new Aswan 
Higeh Darn 
five countries and a then-estimated outlay ol 
536,000,000, supplied chiefly by the govern- 


PoOMmpinhes, ta 


Phe task involved engineers from 


ments of Reypt and the United States, and 
inclucing funds raised iw UNESCO, the United 
Nations Eaqdlucntonal, Scientifre and (oultural 
LITraneation 

Hecause of Lhtir MASSIVE (pressiveness, 
Ramesses monuments were the first of the 
impertied archeolopical trensures on the Nu- 
The 


Temple, celebrating the sun god Re- 


hia Nile lo cause worldwide concern.” 
Litem 
Harakht and Ramesses himself ps a living 
foc, was built an 


Phe four coloassi of the facacle: representine 


1 suttably eoclike scale 





the seater Dhar, towered 7 feet he 
small Demple Ramesses 
Hather, goddess of love, music, aM 


homie to 
the dunce, 


poled 





SO 


er olan “Threatened Treasures ul the Nile 
Ciara, Oetobler (ORE, ane “Suving Ua Ancient lem 


let at Ale Sirol" May 1968 bed by DOr Gherectes 





and to his favorite consort, Queen Nefertari 
Hut Ramesses muude it quite clear who was the 
boss in the family: Neferturt was granted only 
[wi statues on the facade, a mere 33 feet high 
even thouch standing, each flankecl by two 
ehatues of Ramesses [pages 7ab-71 

Raisine the huge sum needled to move these 
temples took so long that they were the lust 
of the threntened monuments above the High 
Dam to be moved. The project became a neck- 
and-neck Trace aeainst a man-mace deluge 





Giant Jigsaw Puzzle Has 1,050 Pieces 


The first step tithe salvage plan, conceived 
bv the Swedish consulting enginerring firm of 
V¥aH—Vattenbveenadshvran—was to remove 
hundreds of thousands of tons of the rock 
surrounding the temples. ‘The two monuments 
would then be cut inte | O50 meces of as much 
us 33 tons eich. These would later be reas- 
semblec 690 feet from the old shoreline. above 
the highest level of the reservoir 

Qn May 21, 19635, | watched skille 





slone- 
cutters free the first bloek—a mere 11 tom 

from the chit A dernck swung il high, a 
trailer cushioned with sanc received it, anda 


Carved to last for cternity, 
ais An inecpiin al Aby 
Simbel, The Creat Temple, 
tar leit, honors Kamesses [1- 


the Small Temple, his wite, 


Selertan 
Irving Johnsen s ketch 
Fonkee visited the site in 


Lo4, just before salvage be 
pon By Atay 1966, engineers 
hal luge awe 


SSLL UD tits 
of clo and hae) removed the 
anctimnes, leaving gaping 


holes (lower! 


Once again commanding 
the desolate Stain Tron 
Abu Simbel’ 
ples (right) stand more than 


100 feet higher andl 690 feel 


Peo Ged Gen 


niand trom the former shore 
Light rims at whiter: eclge 
identify the oltl sitea At 
its hetht Lake Nasser will 
climb the cliffs and lap a 
mere 200 feet from the base 
of the Cireat Temple's 67- 
fanat-hich colnasi , Toy eric 
ment hotel lites beyond: lack 


of tourists delays iis opening 





tractor inched -it gingerly to a storage var 
There it would wait more than two vVears 
wns turn ccame to be fitted inte the giint 
jisaw puzzle, Dismantling and reassembly 
overlapped. however, at no one time cic all 
the blacks of the Great Temple he in storage 

Cm. January 4, 1966, the engineers sel the 
first stone of the Great Temple in place at the 
new site, Some three weeks later, representa- 
tives of the United Arab Republic, uNESsco, 
anf VHRR met with Joint Venture to see the 
four gots of the Sanctuary—the innermost 
rooin 








reimstilled] (nage 741) 
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Cutting up a king, an Italian craftsman 
awe Where the fragile fingers of a colossus 
are least likely to suffer dimage. Lonsulting 
With an archeologimt, engineers selected the 
cutting points. Skillee artis alwys tried 
for cleavages even narrower than the quar- 
tet-inch ¢alled for by the contracts 


Giant feet come to fnal rest. Workmen 
point out three Grass survevors pegs tosen- 
tial to precise reassembly tif the huge blocks 
Before each section was cut and moved, sur- 
vevors implanted the markers and plotted 
their exact positions in telatian to the teat of 
the structure. As the block was lowered for 
refitting, they again surveved it, adjushmeg tt 
bo within less than actwellth of an ineh efits 
Origin location 


! io 





With the time-honored custom of depositing 
mementos in enginecrs 
sipped benenth the seated gods some coins, 
am record of the ceremony, and copies of the 
Koran, of the latest tssues af two (yim daily 


newspapers, and of Rhewpt'’s Nahonal Chiarter 


foundations, the 


Dismaving Message: Start Over Again! 


Reassembly of the Sovall Temple proceeded 
less smoothly, In March of the same vear, two 
months after workmen had set its first block 
ith place, re presentalives oni VA ariel Joint 
Venture returner from o Cairo conference 
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Andre Ruz. 


sturtling news: All the Nefertan shrite 
aly Tes emilee haarl t i be Lort 
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lower geael 


it ra oe 
itl Of o Leet Mines 


ihe Ff rena h nee whe 8 


nerviee!! work on the Sool) Temple, sant “At 
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but trom the book 
| 


ueht it was a joke 


t colen't ba went sk 


Le 
We bal already reissembiled an eiehth 
mica ks! 


he temple ‘Lod all for nothing’ 


heavens of Anctres despair were Egypt 4 
aul 
the maximum high-water 
his HL! 


raghe encinerrs, [hes cecited ta 


mark of the 


meter (4.275 teell in OLA) eel roa’ ‘al 


Phe 


‘ards to the reservotr und substuntialls 


ae level WEE! acinerd nine tllon 
cub 
Increased Revs protection against devastal 
in Wile floors 


manners failed to give prompt notice to the 


Abu Simbel! 


Unfortunately the fvyirauly 


rebini¢ers cf 
To complicate matters, the Egyptian Gov 
crniment deciced that an extra margin of sair 
iy would be im 
decreed that the 


order esewhere too, and so 


smi Temple—at o lower 


level than the dane ‘Temple in both old atid 


should be mauised not jst one metet 
lative 


ne 
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Nubian Archeological Sites Pe Wea hitusiened is 
— aE Pcie TLCTT Fil i 
a sree hee eee (emo Oimbsp Proamnise of progress for the United Arab 
ii ; brie Cid | arta i ee a Wh hes Mal oer I j i ' 
ie er adres ft inbks Repulilia = eter ‘imater for old Nubia 


& Shrorhutes fidweraat 


Three hunted miles Jonge, Lake Nasser 
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"Sshletadal increases the nation’s arable land by a thord 








but inumidates countless antiquities, some a] 
hon Pain Which date from the Stone Age. ws well as 
Lis the homes of some 122,000) Nubian villagers 
inthe LLATe and the Republic ofthe Sudan 


te [In 1960, the United Nationé® launched an 


=F Ey fs wea A 


breil! fee & 


Katabuia. and Cer dine 


UNITED ARAB REPUBLIC 


(EGYPT! ippeal that drew contributions from decens 


i ometons pod thowaant of ineclividials 
Loo Simbel wast the larre=! of | oO manumertits 


i) MAAAer AG : 
A ie ne | i a , : : : 
‘ SER temoniled and saved Plone for a final op- 


Prlocsted tetas af Fi Daddies, atid tutus 

ee eo ee i ae ee ae nt al me te 

lite Pera or 2 aby ant oy aya | , i ‘ 
' erublion—the rescue of the Pern rae Mm Philae, 

below the Aswan Heeh Daam—are under 
ay The Sudan and the VAR. relocated 
the refurees tn government-luilt settlements 


near Ahashim el (sirhba and Rom Ome 


_ 
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ln triumphal procession, the first of three 
(Hossal, heals rides a trailer (below! ftom 





tf Cater Wadi Halla 
Innit al ithe 


Baup 
n Lorage aca to assembly site. Cushioned of 


Do OSE eS eet | 





hase heer largely ce ' a ATLA 

a$ ded aha toler Laas : a ad ad it inches alone, with an entourage of 

ef tae ferret hem | Eevptian laterers antl (reriniin, Freach 

7 | Sweelleh: Itotiwn gun Pv plien exginecrs 

‘i i | . derreck hooks onto steel litte bars set 

27UD AWN 7 i bihe block with eposy resin and lawyers the 

mi, . face inte ploce (right). Toa prevent the 2 1-ton 

Ss u \D head from crushing the bean! salvager 

earlier altached a 4"4-ton concrete counter 

| eegau Weight behind the chin Diemiunitling pnd 

F bt — - iti ether massembiy of the tempics—a+t.-ytar offort 
fiers CoA teary! 40,000 AG 
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Roveal treatment for o pharaoh’s captive: An Asian prisener on the Great Temple 


rho way, OU bo nie COMPS: i A I OIne Tope, Peover. An WO Vnriny m7 fi 
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hire Ah Habeat. cniel restorer tor the prohect miaitthes Colers from a aries palette o 


round suncdsione to we in concealing joints between the blocl ich os the vertical) cn 

ria! wyatt % T rn ma T 1k i 4 f hy ere aes i} ; are i 
VErOCi POAIIONS OF LAE TWO SDP, TUL! of the @neincers 25 Well as those of Raness 
cdietressecl| the archeologists ni curing the cuttme and cliamanthng ape 
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Bul, desoite euch frustrations, Jomt Ven- ions—wWwas no longer needed 

Baa ex oe = ad — hy late Auoust Wilelaser cnt ; — 

ture Ab Siimiw facto lar been an oiistine- Th late Aueust & bulltloeer cautiously Sil 


i SL cess rh Pnvieers Wor thei Piee i cl tri if ia lM A lire Li by tor the lonley [ lie cli Pacer. 
agains! the sine Waters of Luke Nasser will a Sudanese, confronted the rushing waters 
Loree montis to spare that would -entel the sone site. De torrent 

Lin Lori 6 1966, the last block from We ATO! d hes velocle but he courmmecus!s 


HoVh GOW Ws ul in Storate, ind ots completed his task 
muanting wos complete, The eofferdam—a Pring to rée-erection of the temples, all th 
Llemporiry siructure erected to. ke ef the feet blo¢ks were fitted with «teel anchor bars 


. = | 
positions, but the Qmninous surveyors Tare 


- Py Py = | “TT eo | 
tolerate: thal much. Thev checked and rn 


Tes ke yag| Lhe Ferri rl it iil wey 


draulic week to maneuver it belore thev ute 
hooked it thom the cherrice 

SOMetimes Minute adjustments took hour 
When the survevors finally cot a block into tts 
correct mosition thes hele if there with thin 
wonder slat rh r| ur’ cies or with as ir ler 
bedding of mortar, untill fnehormnpg concreti 


could he poured 
Smiling Face Hejoins Pharagh’s Body 


The climax of the reussembly came ot ap 
lember 14. 1966, about three-fourths of the 
WAT through the restoration of the ¢yreal 
lg mpne Lip at das [saw the first colossal 
oharach reunited with Wis smiling wisi 


Lhe ceremony tia) al) ine appearance of j 
tnhumphal orocession. As a flotberdd trailer 
moved the wiant sandstone lace al m stiil"s 
arta toward (ne new Sit, a vVisrtor to tne 
nearby settlements built for the peapic who 
rFeScuea tre Le Ti Lo VLE Lid yt ar an nec Lal 
win fora sien of human life All of new Aba 
Siri " 4) Pesiients SNvineer: work. 
ers, airl their famille*—wuatched the proce 
lon alone the route of ciustered ah ihe 
erection site, every one of them cheerme 
When the pharagh’s face arrived before the 
Cireat Temple, a crane operator ralsed it 
irt Full (rem its i uSshion Ol sind. UsmMme lift 
toe hwtrs that had bern implatitec!t before its 
removal from the original site. From bebinel 
the face block lial a new look Feartul fat it 
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rh il ha) lo forw' are is 
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the facace, the engineers had attached a pret 
manent concrete counterwreght to the back 
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dingrain, next page meaning—it was the hundredth | hac =pent 
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i rely bie ve exact rep Lorine ol tf ft At Sambal smice my first visi A oo 
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ismantling. Now, as the blocks moved into work on the Nelertart temple, | climbed up 


lage, Surve vars sirumeied over every fraction an & bleck that had not vet been reinstalled 

OF Aan eo =weldenty [felt a eit incl | juni l off just i 
The foint Venture contract permitted o me to avoiwl being (rushed under (wo tons 

devintion of a tenth of an inch from the old of stene, stumbled over a small rock lvime 


Showered by welders sparks. 
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Beneath wo man-made mountain {heli 


CNET Le OTe GPE thee (a regal Ee ike Pride’ LHe tT 
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‘Aa like stnicture suppris the eet bolowtkes di th 
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nearby, andl crushed to the ground. Luckily tutue’s feet In the autumn of 1967 the Grea 


| suffered only bumps, brurses, torn clothes le Me Wis comp ected When the baboon on 
ind a smashetl camera its cornice returned after a two-vear absence 

OF course | hack to go over the detuls ofthe to greet the naing sun (pages 742-4) 
acchient several time later. Each time the 


Shaft of Sunlight Marks on Anniversary 
ramineers to whom | wre talking asked anx 


penis). But what happened to the block? Nore than a veer of work SL) fay anes 

I was happy to-see that their first concern reconstruction of the cliffs around the temple: 
was the wellare of the ancrent stones. The one but the core of the job was done. Gnee 
that olnmveet finished me survived the inciceni more, even 425 in Ramesse’ time, the Oreal 
undamaged Temple stood Ingemowusly. oriented to the sun 

ty the ened of 1966, much te the satistiang On or near October 270 the date of Ramesses 
Hon of the engineers, the Nefertari temple accession to power—and again about mid 
tood in all its original splendor. though two February, the rays of the rising sun would 
months behined schedule Three ofthe coluseal stoke J00 feet back inte the Sanctuary, to 
euarciugns ot the Grea Temp raven serene! Wiuminate the side-by-cide statues of the god 
out over Luke Nasser, while the upper bods Arun und the god-king himself (page 741) 
of the fourth, which had broken off probabl Ramesses smiled) azam, but what of thi 
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in Kamesses own day, repose again at the contemporary Nubians? Like the pharaon 





“A manston,..for the great foveal wife 
Sefertar.”” prockaime ao dedication in. hier 
glyphs on the tacwde of the Sooall Temple 
Wihoweh created in Nefertari’s hanar, the 
shring also glorties her evocenthic husband 

Win States af Ratneises: flank cach of 
her. Acinic dome now protects the inner 

Chambers, and restorers have « ro rd Phage 


tne cuts between blocks 


Auspicious dedication of the temples 
brings Ramesses and Nelertarn to Abu Sim 
bel in this artist's conceptiqn based on a 
ceremony depicted in uo Greg Penicile me 
reed. Qhuthitied with aymbols of rovalty, the 
pit bene w ritual procession. The pharaoh 
appears bearilless, though he t= sometimes 
portraved With o aise beard, a Sin of au 


thors. The queen carries istram, musical 
instroments sacred to the goddess Mather 
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thev hac! hac to flee the man-made flood and 





say Le 
‘ickency with which the engineers mover! the 
teal monuments of the past I wondered 
Whether the same efficiency applied when, 
instead of gocds and grandeur, the fate of liv- 
In Men Wascat stake. 

Between trips to Abu Simbel, [I visited mv 
Nubiin frends in their new homes The urea 
affected by the dam included both Reyptian 
ant Sudanese territory. Resettlement experts 
ol the respective governments handled the 
problemain different wavs, which resulted in 
a Wide separation of the Wwiubians 
| ‘Lhe Sudanese Nubians around Wadi Halfa 
er) Were moved 360 miles to the Khashm el Girba 
= irrigation project.on the Atbara River neur 


retreat to safe groupe | admired the skal 
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there built-43 new villazes, named forthe old moment of cris, o bulwark of Nubian <ociets 
villages in Nubia the “greater family,” was undermined: In old 
Kesettiement came a a blow. A people that Subta, houses had been spacious enough to 





hod enjoved a 185-mile stretch along both accommodate a whole clan rather than just 
eitles of the Wile sudeleniy found themselves one immediate famil 

on a ngairrow, 140-square-rmmile, largely inland 
stop. Thos proved irntating to all concerned 





Despair Gridually Tums to Hope 














Nalwnly did the Subiains joctie one another (ine Nubiin friend of mine, thowen, Maced 
hut they didn't et along wellatfirst withthe an opposite problem Abdel-Rahim Abba 
people native to the area, the Ssaidis Yassid (sarrar, & Sloslem from the village of 





The government-built houses feor Kom Tushka, hns three wives. [n old Nubia thes 
Limbo Were so smull that only a few people hud lived in three houses, cach separated 


could live wider one reot; thus, in a Single from the others by a dav’s donkey ride 


Winning the race with the naing lake: Dhorine the Snal etage of renvown! in Jamey 


[fof atl of the Giteat benple ties teen cdistianthed- except for some ceiling blacks uf 


the Goreal Hull (left, bere Sit portert by Pelt-topy ed steel mmlers, and some of is walls 





Abu Simbel’s Ancient lemples Keborn ") 


my hnend lnmented with 


Ald ors 


‘Th was heaven,’ 
oo owry smile. “Now if ts tell Wives 
must live under one roof.” 

AL first the Fevotian Nubians found their 
new life difficult and bitter, Thev fretted 
Shout their hones fed their lane Most of ft 
WHs not ready for colteyation, lacked irmen 
TOR rs nnd was too far from the river 
Above all, the Nubine barly missed lying 
on the banks of their beloved Nile 

Sickness Ook uo heavy toll, cepecially anone 
chilctren antl the aired. Even the Nubiin coltle 
suffercl, The vera 


Rervolien Coverite 


lemporaniy quarknhined the herds near As- 
win, 2nd many animals died there: of the 
survivors, a large number had to be slaugch 
tered for lack of foelder 
ances that the government paid to emsec. the 
Nubians transition, thoweh aihegiite in sore 
areas, barely sufficed m those regions where 
had caused 


Phe monthly allow- 


Ihe Aswan construchon boom 
ehyvrockeling prices 

A spiritual virus seemed to Sap even the 
people's innate artistic sense. In some villages 
the Nubians had begun tocover the stane walle 
of them narrow houses with Nile mud and to 


nel elders Treks carry blocks up the winding mad beside the coffercdiom to storage 


areas In mod-Aginl (center), the last blocks itawe Lhe site: men mad equipment depart 


Hy September tricht), Lake Naseer floods the cavities, but Als Simbel's temples are sate 
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Han traction decorations on them, in ihe 


stately courtvards of ther former homes, 
these murals had evoked much enthusiasm 
Irom travelers, but [ found the new paintings 
without soul. The-diigent 


as if nottunge bac hap 


WILDOUE SUDSstance, 
Athen to Carry on 
pened depressen me nvore than if [hued foun 
(rank cheng 

Cin later wisits | saw conditions slows 
improve, | found tiny plots-of land luxunant: 

treen with erain sorghum, and | witches 
the Eevptin Nubians picking cotton, thet 
white gold, for the first time, 
hor centuries these people have displayed 


fFulent for mayjustment Lheorved of thet 


river, [nose who once bved tv hawuline- oas- 





seTizers and care@ocs across the Nile im then 


flecn-rutged feluccas now pursed 


face hy, 


donkey carts 


their ahi vocation on. lane) with 
am oecketv taxa 
the Subiins not only managed to 


they spearheaded progress. The last 


| inl 
“ach just 
time | saw the cena 


kay He ves 


he’ hear] mitp—ot Tush- 
busily advising the village elders 
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thie vear ¢ 


the school, Because 


cnrallment was too low 
the willhigers feared the 
rovernnent Would close i 
They finally pwersimacled the 
neiwhboring Saidis, who 
wernt ther bya dehiurl 
ittendaince Trerula- 
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in an wsstired tutore. “Sat 
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Takumi 
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cOonsiitant 


Huwaii-born Dr 
Leune tole me as 
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Penevcist and 
to the Aswan Agricultural 
Development Center of 
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neriment wit 
prove animal husbandry, and adant to modern 
ericultural methods and equipment 

As we drowe through the dusty desert, past 
heids still somewhat scattered bul wowing 
well, he remarked thoughtfully, “What the 
Nubians need is Gme. They are eager to learn 





and pre willing to work,” 
Landscaping Brings Up New Problems 


AL Abu Simbel, ton, time was still needed 
Phe last phase of the project, the landscaping 
proved much more dificult than anticipated 

The original temples bad been cut into the 
chit face; Underground 


it the new site, engineers planned to create 


Ler Iintenors Wreri 
artificial hills aver the temples to imitate the 
oriinal setting. Since the reassembled tian 
ments could not bear the weight of these stom 
mounds, plans culled for reinforced concrete 
domes to carry the lowed 


The Great Temple come 
Hlexing problems A 
this height and span (90 bs 


lo Carrs 


Wernrint 


nreee net oer 
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CoONncrete structure of 
195 feet bh intended 
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on the dome (pages 744-5) 
Lies caircl it by miler. 


manne pod SOU concrete 
pieces into 34 huge arches 


io prevent the concrete 


front mrving ith) Test Be 
crumbling in the heat, the, 
cele «ach sepment oo 
they poured it 

In designing the clame 
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enginders used a computer 
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“DWARFED BY HAMESSES MAGNIFICENCE, 
cisifors marcel at the reconstructed teniuyle 
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and stalwart, Falcons, apmbols of both 

the king and the sun god. stand guard at the 
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for the interaction of forces among the J00) 
pieces was fantastically intricate. van believes 
that no other construction job ever required 
so extensive 1 computer program, 

By the end of 1967, as the first three tur- 
bines to run in the powerhouse of the 
Aswan High Dam, the domes over both tem- 
ples were in place, A few davs later they began 
to issme their burden of rock. 

“Since such protective dames are cesiened 
to be at their strongest once the weight is 
actually resting on them, we mizht bave made 
them thinner if only we'd been able to dump 
the rock All from above,” vin's Karl-lvar 
Jennerot told me, “From a helicopter, for 
instance,” he quipped. 

The only practical possibility, however, 
was to pile wp the rock fill from ground level. 
As the rock pressed against the lower parts of 
the Great Temple dome, it actually moved 
the top of the dome upward one-filth of an 
inch—an effect the engineers had allowed for. 


Plans Maude for Tomorrow's Tourists 


In the reconstruction of the temples, visi- 
tore have not been forgotten—and the dome 
of the Great Temple may play an important 
part. The engineers have made room for elec- 
trical cables in the hidden joints between 
blocks so that the interior can be lighted and 
spotlights can illuminate the exterior of the 
temple. They have installed a ventilation sys- 
tem to circulate air within the chambers, 
remembering how unbearably sticky these 
often became at the original site. The engi- 
meer who told me this laughed bitterly. 

“Abu Simbel will sink back into oblivion 
when We ate gone, and once again it will be 
just as it Was before—a place at the end of 
the world,” he sae. 

All concerned hope that this pessimistic 
prophecy will not be borne out. However, 
tourist traffic shrank to a trickle after the 
Six Dav War in the Middle East in June of 
1967. The new hotel, with a splendid view of 
Lake Nasser, stands ¢mptv because of lack 
of business. In early 1968, the airline that in- 
augurated service between Abu Simbel and 
Aswan gave up alter a few flights. But now 
business appears to be increasing—enourh to 
hill two daily hydrofoils from Aswan, 

Despite the lack of a large auchence, the 
landscapers proceeded doggedly to beautify 
the new site. To imitate the original temple 
surroundings slavishly was out of the question. 
VAB planners had always admitted that the 


new location would be artificial, but just how 
artificial hecame clear only gradually. 

The new hills are respectively 76 and $2 
feet lower than the old cliffs, and that gives 
the temple facades and the rock that frames 
them ain unexpected appearance. Noone even 
considered raing the hills to the original 
height Fwery additional yard would have 
cost $200,000, and the total bill for Abu 
Simbel’s salvage had already exceeded the 
$36,000,000 budgeted by about 10 percent. 

The restoration of the rock framing the 
temple tacades left something to be desired. 
The planners realized too late that the quar- 
ried blocks used over much of the front of the 
hills were too small—just one square yvarel of 
surface each. Because of the many joints, the 
hills conveved the impression of stone walls, 
and the construction workers derided their 
product as the Great Wall of China, 

The question of what to do with the joints, 
net only on the exterior but also throughout 
the temples, hung in the air for a lang time 
Dr. Anwar Shoukry, resident archeologist ut 
Abu Simbel, believed it would be most honor- 
able not to fill them_all the way to the surface, 
at least inside the temples. He felt it should be 
clear to future venerations that Abu Simbel 
was a Humpty Dumpty successfully put back 
together again. But he vielded to the objection 
that erosion would endanger the surface edges 
of the blocks, and it was finally agreed to 
camouflage all traces of cutting (pages 752-5) 

In the interiors ancl on the facades, six miles 
of joints were <o carefully filled that even the 
most observant visitor can no longer find 
them. On the cliff faces around! the facactes, 
the filling of another 10 miles of joints has 
helped soften the visual effect. 


Reborn Temples— Marvels of Two Eras 


Though Abu Simbel will never again ap- 
pear exactly as it did, a new dimension of 
wonder has been addec. Sergio Frascarelli, 
one of the engineers of Joint Venture, summed 
it up for me: 

“tr one knows how many man-vears it 
cost to carve these monuments out of the rack. 
But we know it took 4,000 man-vyeare to 
remove them from the rock, raise them, and 
preserve them for posterity. And these 4,000 
man-years have not only salvaged the temples 
—thev have contributed something to them. 
The demes, for example. Abu Simbel was-a 
wonder of ancient times, Now it is alsa a 
wonder of our own time.” 
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The Ge anneal Dual 5 ‘O0) Sidewinder 
the tire that fixes flats. 
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With the suppdrt of the National Geographic 
Society, Dr. Edward S- Ross (left), Curutorot 
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The electronic flash boop-boops. 
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This remarkable all-electronic camera 
even sounds off the instant your 
picture is ready, to make sure it’s 

perfectly deve loped. 
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The electronic timer beeeeeeps. 
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No flashbulbs ever. 
Electronic flash shoots 40 
pictures, recharges on 
house current. 
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“ve had a driver's licer 

for 47 years. 

Yet I've never passed 
a driving test.” 
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Get the feel of a Honeywell Pentax-- 
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and you'll never let go. 
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United The Hawaiian sal Way. 


Orne ogirine best fies vou here — where peop tle to Hawn than any other line Jl 
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Where the weary stretch oul Then: e fiy with us to Howat ~~ United. 
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Let United put you in this happy state. 





Amazing 200th Anniversary Celebration 
Limited Time Offer on Heirloom Edition 











BEST 
DISCOUNT 
EVER 


on this magnificent new 
Heirloom edition of 


ENCYCLOPAEDIA 
BRITANNICA 


YOU 4 Pet a 24 volumes now rect from the nublisher 
nay later on casy Book a Mont h Payment Plan 


Yes. the response to our 200th Anniversan Britannica, you will find thausunds of subjects that 
Celebration—last yeor—was so favorable that You one Your fuimuily will refer to in the course ol 
Ei acl Spec Br ttannica has decided to exten your normal day-to-day affairs. You'll find specia 
the Celehranoon—hy making available to you now articles on heuschold budgets, interior decorating, 
completely new offer, Under thrs new offer yon nedicine, health, home remodeling, amd child care 
ay obtain this marniicent new Heirloom edition For students, Britannica m indispensable, Am 
atghe best discount ever—for this year only! This the new edition is the most readable, interesting 
lates! editicn of Bi attic the preatest treasury and easy to use in our entire history. It develop 
of knowledge ever published—is being offered an a ihe active, aicrt minds that bring success in school 
remurkible direct-lrom-the-publisher plan bd later life. 
Benefits Passed on to Vou. You may wonder how saad latices! edition offers more than 22.000 mae 
We re able to make this truly dramatic discount of nificent wlistrations —thousands m vivid color, The 
fer. First, becouse we hope for greet demand on ailis's fection contains the finest, most current man 
this magnificent Heirloom edition, we would Ovallebhe. With 36,000,000 words—the work 
eanect to maternally rédiice oir costs And, becalise 10.200 of the world's real auihoritics— Britannics 
we would like every youngster to have the advan 5 the lareest, moat Complete reference work palb- 
tagce Of this greal encyclopacdia — to help with ishecd in Agerc 
homework ond to answer questions —we pass thes ABO, may we send you our specu) new 200th 
benefits on to you, All 24 volumes of the new Loniverary Prewiew Booklet which pictures an 
Encyclopedia Britannica will Be placed in your deseribes (he latest edition! Por your free copy und 
home WO... YOU pay jater on cons eTHeT Dice complete information about this dramatic discount 
terms. li's os easv av buvine a book @& priori offer on the m mnincent Hevloom edition —avail 


Phossseds of Subjects reich illustrations F sas. able only during this year—cimply mail the attached 
work and Hovwsehold Help, In ihe new editpan ol noslige-iree COUPON Mow 
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Pltase send me, free ae! eathow! obligation, 
details on this amazing 200th Anniversary 
Celebration discount offer and your colorful 
Preview Boaklemwhich piceneres ad deserilves 
the latest edition of ENCYCLOPAEDIA 
BRITASNICA—plus complete information 
en bow I may obtain this: magnificent set, 
direct fromihe publisher,on the Book a Month 
Payment Plon. 
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‘ime Offer on Heirloom Edition i you pay = 
more than $75 
you deserve 

the finest... 
Longines 

the worlds most 
honored watch. 
Ustnoatis Fey Gir Prinas. Se eka 
Medals, Highest Coservatory Honors for 
pcre rtren| ada 

cf ihe finest. The inhertied aklils. 


unchallenged style leadership and you 
have the World's Moat Honored Watch. 


“Longines start at $75 in stainless 
pieel: Automatics from $95; 
Ultra-Chrone from $125. Other 
Longings, including Creations d'Art, 
In precious metals with diamonds 
and precious stones, to $15,000. 


TIPIT...TAP IT... 


ONE DROP FRESHENS 
BREATH INSTANTLY! 
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THE WORLD'S MOST HONORED WATCH® Filtealce beetdar “Surucces visors! ate 
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Tir CLASSIC IEAUTY OF KREMENT? PEWELRY is the reat of imaginative artistry, enhanced 
by superb enaftasnarrsiiap, Ard with its heavs OVERLAY ol [+ Aa. qgono, this fines jewelry hag 
much of the weartne qualitv and all of the rich beauty of solid Karat Gold. 


Por these special occasions Mathers Day... Graduation... Birthdays... Weddings 


we the oft that will be treasured, Krementy Jewelry. 
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Must work16to20hours 
per day; doing monoto- 
nous, repetitious tasks; 
in areas subject to sub- 
zero cold, extreme heat, 
stench, and various 
hazardous gasses. No 
lunch, vacations, or 
time off. Errors will not 
be tolerated. 
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Unimation, Inec:, 


Danbury, 
Clonn., answered this acd with 


their industrial robot. the 


Unimate. It can be progrommerdt 
to perform a variety of clull, 
dangerous, sub-human jobs. 
And, all with amazing accu- 
nicy. Por example, it Gan posi- 
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tion an object within 0.080 of 
an inch time 


ifter tame, “‘re- 
member” up to 180 sequential 
operntions: recycle, story, start, 
ind correct itself, automat. 
cally. All in a.day s work. 

[t was nine yveare back that 
Condec Corporation decided 
that it wie good business to in- 
veel their time and money in 
the potentials of the Unimate:, 
And, now, it's paying off, They 
olen thought it was good buai- 


Wausau Story 
















ness to entrust their company’s 
insurance to Employers In- 
surance of Wausau. Stoply 
becuse, When it comes be in- 
furniooe, we know business in- 
surance like nobody else in the 


Hue reese. 
Emplovers Insurance 
of Wausau. 
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Trees Don’t Change... 
But We Do. 


Trezs-are slways the 
Same yet each has its 
own problems and special 
Qualities. At Bartiett they 
are mot just bark and wood 
puta growing laboratory for 
fesoiarch, Our scientists, in 
thair unrolenting search to de- 

Weicp Individual shade trees to their fullest 
Potential, provide expert diagnosis and in 
proved techniques for our fieldmen. 
Change is welcome at Bartlett, When good 
ideas come along we are the first to adopt 
them. More experience, more knowledge 
and more service are the reasons why we 
deliver more. When you think of trees 
“think Bartlet!’ and you're sure of the 
most modern methods and thorough 
hnowledee of local conditions, Call your 
area representative today—you can rely 
Om irre 
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Honma Office, 2770 Sommer Street, ShrrtFerd, Cone 
Aeimciceh Labercteries ond Ee pet imental Geruadticls 


lacal Olices from Moises te Aloridg ond 
eeitte Waals gad Alabema~ 


Discover America 


BEGIN == 
WITH 
MARYLAND 


so much of America did! 


H's known as (he Bay Courttry. A part of 
Armenica unlike any other you ve ever seen 
The magnificent sweep of Chesapeake Bay. 
Lote stretches of dures. Salt marshes, Winding 
rvcs, Iniels. Creeks. The-over-present cry of 
ttre Gull, Gamet little fehing villages peopled 
DY Patives Pio rake Cheer tir from the sea 
— just 2s (our ancestors dul before them 
Proud people. Hearty people Augoy fram the 
qun= OF Summer, the ceawinds of winter, 
Here, pou Tl tind erversde plantations dating 
hack to Revolutionary Gays. Bustling seatood 
Center§ roy ir cu weer fresh clam and 
crabs from the day's catch. And here you'll 
$fe, moored at their home ports, the 
ohipjacks America’s oldest and only 
Surviving, working. Salling feet thal dredges 
the Thimdus Maryland oysters fram the 
Chesapeake. Unique sailing craft with such 
UnIGue names a5 "Rose Parks” ‘Manne 
Mister”... "Melle |, Byrd"... “Lady 
Katie” Whata thrlling sight they make 
scudding the Chesapeake under full gail 
during the oyster-harvesting season! 
While here, you'll browse through 
typical Eastern Shore towns like 
Chestertown, Oxford, Cambridge on 
the Choptank, St Michaels. You'll 
vinit historic Annapolis, See the 
Naval Academy, Visit Ft. McHenry in 
the world-seaport of Baltimore. Have 
fun at Ocean City, Come expenencte 
the fascinating adventure of 
exploring Maryland's Bay Country 
sirmost within an oyster shell's 
throw of Washington, 0,C! 

























Porwacalion panting information 
aT 

Maryland Department of 
Economic Development 
Suite AWiG-59 State Office Aldp 
annapolis. Maryland 2140] 





Howd you like to say 
_ you spent the summer 
in Little Paradise,shared a 
scoil of scrunchions,caughta 
628 Ib. bluefin, and that 
when someone put their 
hand out it was 
only to shake 






















Write us for free vacation kit. 1-2-9 
Nowloilncdtand and Lateacdor Tounst Deyetopment Oteca 
Lonfedaration Builoing 
St. John s, Newtoundiand, Canada 

Piaase teed mn infonnstian on! Cruises| | Camping | | Ashing 
Hinting Genoral Vacation Package 

Name 


Newfoundland ° 
and Labrador. 


A race apart. 


Address — 


Citys Town __ fone; Zip Code 
Province State. 
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Not long ago, the oil industry saally, 
| fe shore oil with dynamite. They ex- 
sloded it underwater and recorded the telltale 
echoes on a seismograph. 

_ When carefully done, this did little or no 
harm to aquatic life. But fish were sometimes 
scared and fled to qitieter waters. Fishermen 
frowned. They had to go farther to fish. 


Now, the Esso Production Research Com- 
pany (a Jersey affiliate) has invented a substitute 





fcr aranes We have nicdenartiod it the papper 
and you can see one at the bottom of our ‘pic- 
ture. It doesn't go bang like dynamite. It simply 
BOS Wop | 
The device is beautifully simple. A mix- 
ture of propane and oxygen is ignited by a 
spark plug inside a rubber sleeve. The pop 
inflates the sleeve like an instant balloon. 
This sudden expansion is fast enough to 


give aseismic echo, but not fast enough to 


cei 





‘scare away fish, porpoises or anything else. 

What's more, it has a snorkel This allows 
burned gases to escape to the surface. So the 
Water Staysclean, 


But fishermen aren't the only people to: 


| ‘Dynamite is often tricky Stuff to handle 

The popper is completely safe. Raplacation 
crews have one less danger to contend with. 

And dynamite is also quite expensive. 





looked for oil. Now they seem inter 






Fifteen dollars a shot, The popper costs. 

penny @ pop and gives a better seismic picture 
in the bargain. At the rate the oi industry is 
expioring, it could literally save millions. © 


(Good news for people. Great news for fish, - 
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The great exception: 
ICELANDIC 
oA 


Of all the scheduled airlines flying the Atlantic, 
leelandic is the great exception. You save $161 
flying leelandic to Lumembouwrg in the heart of 
turope. Fly with u during our 25th Anniversary 
(far, Deity flights from New York to Iceland = Lur- 
embourg = England + Scotland = Norway - Swedan 
Denman see your travel agent, write for folder NG. 





“ICELANDIC A IRLINES: 
LOWEST AIR FARES TO EUROPE 
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Lilli aroha 
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Plan ahead for a vacation in the past. 

beautitully illustrated 

mjoy in historic 

Williamsburg. The Governor's Palace by candle: 

light. (lel colonial have survived 
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gutet gardens. And little craft-shops salon; 
the way. Williamsitirg 6 an experience yuu'll 
AeVer fOTeeL, Tot mA 4) years. Virite fir. F. € 


Wright Box C. Wiliamebune, Vireinia 2085 
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eat iwoitd (bh leak is thal a revolution is un 

) Chi rviay 
A revolution in the conceot of vacation 


cs ing, called Sprite. lt comes in thro 
8 ft Int Ut rogthy Ayer, arg fica 
DUT Aone sl 

The most inteligentaspect about the Sprite con 
cept is iff iWiherent appeal to 
owners Of emall orintermedisie 


sired foreign or rAmerican cars 
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Thanks to its “stressed design’ Sorite is strong 


ind amarinegty light, Hitch weight 4 one-quarter 
or less than COmMmparanie American trainers ( LUA 
= a 
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Pratt from this latest beak in Britieh intelli Fonse 
Urop us @ line and our courer (the U.S. mails) 
rush the nare of Your nearest Sorite dealer, Con 


ect him ta enjoy he surprising relaxation ol a test 
tow. Make contact in the clea — a, 
sinee. after all, the new British ; 
caravans are already the 
nN. TSstory 
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WOrslKepi Secret 
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| Coravans |Alernatianal lmpturts. 

| Dundalk Manne Terminal, 2700 Breening Highway 

i Baltimore, Maryland 21222 
' Piegge wr! Pie ine rae Tit lor hoe Be: | nm | elimi eat | 
| lee eid Pil ween] Arua rm Hi nation coaga i 
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Sprite caravans—the happy wanderers 
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Massey-Ferguson 
introduces a great new outdoor sport 





if elegance | is understatement, 
youre looking at the understatement of the year. 


itth What it sored 


Putting you first, keeps us first. 
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This beautiful magazine is getting you nowhere. 


Take this page, for instance. It's enough to make you think you've really seen the sun come up in Rio. Except 
you haven't left home since you can't remember when. And if that's enough to make you cry, dry your eyes. 
We can show you more islands and countries and continents than you've ever dreamed. AD> 
Just call a Pan Am* Travel Agent. He has all the bargains in the world. (Our ‘round the world mn eg 
Jet Economy fare, for instance, is about $1300.) And we can have you on your way PAR 

in 24 hours or tess. From Nowhere to Somewhere. Pan Am makes the going great. <ALY 
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_ Used to be, to get your 
kids in movies you had to 
spend a lot of money. 


















Kodak has changed 
all th 





Now you can launch your The Nile also comes in an 
kids’ movie careers wilh less than OuUtTIL WIth Batteries, wrist strao 
$30, That's all it takes to get our and color film, for less than $35 
new Kodak Instamatic M12 movi 


Camera 


We even made it palm-sire 





Just drop in the film 


We Nave other super & movie 
cameras al omer prices, And since 
super & movies call for a super & 
projector, Kodak offers a wide 
cholce there, too 

Why not see your Kodak 
dealer? So you can see your kids 
In movies, 
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Kodak Instamatic movie cameras. 
From less than $30. 
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How do you make 

a boat go faster, 

ride softer, 

and save gas doing it? 
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as long as you live 


New booklet tells important 
facts about annuities. 


Many people think that annuities are only 
for the wealthy. 

Yet Metropolitan's free, new booklet, 
“The Annuity—Today's Greatest Income 
Bargain,” will show you why an annurty is 
one of the most flexible ways to solve a num- 
ber of financial problems, whatever your 
income bracket. 

This booklet will show you: 

How an annuity guarantees you a retire- 
ment income you can’t outlive, 

How the cost of an annuity can be spread 
out over many years. 

How an annuity is given special treatment 
for Federal Income Tax purposes. 


obligation. 


New York. 
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Address 
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FREE BOOKLET 
Why not end your money worres now? Get the facts about a puur- 
anieed income vou can't outlive in Metropolitan's free booklet, 
Anmuity— Today's Greatest Income Bargain.” 


Meio alitiinn Lute insumince Company 


| Modwon Avenue, Dept. 6-54 
10010 
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The advantages of an annuity for those 
who can't afford to risk their savings in spec- 
ulation. 

How certain kinds of Metropolitan annu- 
ities can be combined with life insurance to 
protect your dependents as well. 

The annuity today is bemg “discovered” 
by the very peaple who can most benefit 
from it—those whose future is still not fully 
secure, whose provisions for retirement are 
still uncertain and who need most of their 
carnings to live on today. 

Find out why. Send the coupon today. 
No obligation. 
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9" fat-free. B= 


elicious.<. 


A good breakfast = 








ig an essential part a 
of any werght control program. 
Scale down and get back into things 


with the Kellogg's® Special K® Breaktas! 


THE SPECIAL Ff 
BREAKFAST 
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What’ new in dishwasher fashion? 
KitchenAid portables in new 
You always get a lot ina KitchenAid Golden Harvest. 





dishwasher. have it built in, Easily. And there's no con- 
Like amazing dependability, virtually version kit to buy, 

service-iree operation, outstanding per- So be sure to see the new golden har- 

formance and long life, Vest portables at your KitchenAid dealer. 


And now, you also get the newest ap- (You can find him in the Yellow Pages.) 
plrance color, golden harvest, in two Or write KitchenAid Dishwashers. Dept 
handy, portable modeis, 9DNG-5, The Hobart Mfg. 

A top-loading portable | Company, Troy. a Eea- 
that’s ready to use the minute “— «696 Oho 4539:73., Pi 
you wheel it in your kitchen, | 
No installation Necessary, 

Or a front-loading ¢on- 
vertible. You can use it a5 a 
portable now, Any time 
YOU Want, YOu Clin = 





















Dishwashers “nd Disposers 


Kiltther Ald dishwashers—20 years of pond old-fashioned quality 


Spend it on the Canon TL-€) 
and you will 

Because you'll be getting a 
protetsional-quality 5mm 
camera with hao areal tir 
going for it. 

First, lt through-the-lens 
Ppotmeter gives you precise 
light readings. Even when 
you re faced with difficult 
backlighting. And Canon's 
exclusive OL (quick-boading) 
feature lets you load film in 
seconds, without threading 
or furnblineg. 

Second, more than 20 
interchangeable Canon lenses 
fit the TL, from T4hmm wide 
angle to 1000mm telephote. 
And o host of accessories for 
upecialized applications. 

fee the TL ot a franchised 
Bell & Howell/Canon dealer 

Get what's coming fo you 

Tou can with a Canon, 


Canon 
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Dont try to NATIONAL GEOGRAPHICS 
outsmart your doctor ‘saiittliiaesdilad 


JARATINGS creel mans ithe these hand 
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Every serious fisherman 
should have at least ONE | 
rod of this quality.. 





Hel a 


TRAILMASTER. 


Unconditionally Guaranteed for as long as you own it! 





Here's Breat fishing action that fits in a 


: z — - => — } = = oh 5 

rugged aluminum case 2 feet long, Stows ina 
SWIICAaSe®, Sandebar, airplane iy. Soin 
cash spinnin combine heavy = duty 





International Cadet 60-the only riding mower 
tough enough to do so many jobs 


Now heres new proof that the 
International Cadet 60 is one 
of the toughest riding mowers 
built. [t's the only one with the 
strength and power to handle a 
snow thrower, a front blade. and 
a wtiltt eT 

Only a builder of tractors 
coiled bund Hi riding MmOoWeT AS 
Lough as this. [he sleek styling 





of the fiberglass body may come 
Sm A surprise. Mul certainiv not 
the muscle underneath 

Giver the long haul, you'll see 
how smart you were to buy 
tougn. The (Cadet 60 will work 
harder, at more jobs, for vears 
longer than most others. 

Test-drive the only riding 
mower tough enough to take on 
four seasons: Your Internation 
dealer is in the Yellow Pages 


inder ‘Tint Th Mowers cit 
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discover real Travel advenvune! 


reciting mew CHa ‘on ka — tor zeniahi, a week, ora month. Airstream 


oreier sul sabe fin Florida or i wing A tide | EOMme Land VWachting means real travel inde nendence — 
invibing wiream! Pema you snow 4 road iome- rm! dime tahles. titket rm LT! Tow just tow your 
whet Wooo like to Peale fo e erc. (i's all the AIRTEam lithtly behind your car ano follow yeu 
ime with an Airntream Lond Vacht Goce) aes ave) whim wherever hey urge you lo go. Ves 
bathroom, hot and cold wate eingeratian, leat Me the exciting, better way to travel anywhere in 
ind hight independent of owitide sources whertye! the world. For extra fun join a Wally Byam Caravan 
a Ii it fihis2 
[ier Wh. & Pore a | i eefer. Li *fieot. Td Pe ae et Jerritos, Calit, Si 


} ASSIST YOUR SOCIETY in. giving 
prompt and efiicient service, please include 
nN tomspondence, where applicable, the 
pra iliree Lae Bee etek Sa teceral Cece inal 
Schaal fulletin, aor Publication 


ONE DROP 
FRESHENS | AREA COD 
Lesteleia , | ' | PHONE: 
BREATH | | Address All Inquiries To: 
INSTANTLY! | Nationa Geographic Society 


MART CUES 2 onwered by bebeohord, 
Plea write wouriarmea code ~nd telephone 
hunibar teerlerw: 





Washington, 0. C. 20046 
WHEN CHANGING ADDRESS, please 


uttach a mailing label and PRINT pew acidries 
ei 2 Fifa Cae ihe huclerl ek ee “rhe aclvance 
notice should Be given 


. r (mh 
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The great 





Sail from Montreal ona 
White Empress. Thea 27,300 
lon Empress of Canada and 
the 25.500 ton Empress of 
England |eave trom hlontreal 
and-sail through 1.000 miles 
of giornous Quebec country 
side betore the ocean 
[to- Liveroool What a start 
fora perfect holiday 

And onan Empress it 
couldn't be more perfec! 
Gourmet cuisine. Grand 
parties. Intimate nignt clubs 
LUxUrOUS BocommModatian 
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Folbot Sailing 
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And withitall (heimpeccable 
yet subtle British service 
Ilfyoure going to Europe 
go White Empress. For as 
low 25 $261 one way For 
rmservatons cantact ViCuir 
iravei ago nf orany Canadian 
Pacific « 


iffic = 


SPECIAL SAILING 
from New York to Livernal 
dire <4 ert ngress of Canatla 


, vou relax in joyful Folbot splendor | 


FOR YOUR SPORT AND FAMILY FUN 
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Factory BUILT 


V5 


sail-to-Europe bonus. 


SAFETY INFORMATION: 
Empress of Canada and 
Empress of England, regis- 
fered in Great Britarn, meet 
international safety standards 
for new ships developed in 
1960 and mee! the 1966 


fre safety requirements 


CP Ships r< 
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ACTION CATALOG 
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ARMY AND NAVY ACADEMY. 
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Siamt.., os mt, rt. Befeesz, Wirgimun Sha? 


BOLLES oF riorwa 
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CARLISLE MILITARY SCHOOL 


Dantes Mien Sten” —cilt-ieare het! 
iil splPe ie apni. Cael! LE. Bil 
SENT Laced, ey ate lore BLUILE Lee 
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all chorer $1400 Bee HH Mew Bheomtia d. fa. 


CASTLE HEIGHTS 


The BIUGHT Scheel far Yoer Ben 


oj val preset ere iees tee belo 
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Ay Packed | SaagiTry Hr T= 
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FLORIDA CENTRAL AGADEMY | 


is the land of fhe Sun 
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norih cit Linen, Fal amerl- 
thet Cotews Prep. Bi) acre cane 


nit. Oeidodr Pook Chol Achhetics 
for wih, Expon foaching: Air icons 
Uric! dieeping room: Colona 
Suh? AcliekH. (etalon Eben, 
They 3h, Sorrenin, Fla. 22778 
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FLORIDA AIR acapeny 
Acciedibel Cotege Prep Grades 3-1? Metieurre 
frades 1:9 Ft lawdentaie, A FORCE @OTE 
and Cie Air Patrel Pitot traning, FRE 
CATAL OGRE, phere BS 2 el] [Melkoepne| 
WT SRP LAGU Ft Loadertale) pi ithe 
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THE LCHBOL TL ACHIEVEMENT | 
A USF Palisee Gee per ebeers ero 
imine 7-12 gy Po. Pile aceite 
Pie Lattin Mier io Er eeiliiiael sil 
Fie leita ile feria Meee hel 
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epee Boba Rid phere) oe Pere eyes, aang 
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HARGRAVE MILITARY ACADEMY 
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MASSANUTTEN - Gredes 4 itaPo 


Individual Progrartia in etal classes with 
elfective tutoring lead ty successful eal- 
lege adimisshon, Ride. Swim, Mifle, Har, 
Clubs, ROTO. FPhene of write 7O3- 
$59-2107, John WN. Poleer, Agel. ta 
Pree, Alasanutten Academy. Wodcd- 
Mock, Va, 2664, 40 mi. SW of Wah, 
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MILLER SCHOOL OF ALBEMARLE 
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Enfoy an-armchair satari! The Wild Realm 


Animals of cast Africa 


This exciting new 200-pace Goeowraphic publication will take 
Your family on @ breathiaking pictorial atari to the beariland 
TATION wildiite. Here are lions and joeoparch iat Ay 
Glepinants, and grates hipoos, thinas,2ebras. and thie nes 

en East Atreca'+ anita kinedoen 





fo onder your copy, olus the other voluries in the current series 
of Spec! Publications— Auytraia, Vanwhing Peoples ot the 










Fanh, and Atan’s Conquest of Space —simply send your name 
ane) address and the words “Serles ||| Ss et Palate ates 

You will be billed just $4.25 per volune pli postive and ~ 
handing. irder from 
SATION AL GEOCKAPHIC SOCIETY 


Dont, 60, Vwawhineton, 0, 1 LA he 
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Proves the Bible 


| Profestar Yadin aulhar of Massatia. and 
Gem Of archeplogy in the Hebrew Uni 
Vertitw ft Jersalem seahities that at- 


chegingy i pPraveng tne iCcuTacy i! 





Bible histiey, His stalerets, fapgeth 
Br Wi Temarkioie acthunt’ of piched 
lace! Findings in Firble lands, will give 
you renewed faith in the Bible. Read the 
Bibles messare of teow felevanl to the 
chaotic temas on whch we hve 


1 Send for a FREE bookhef toclay 1 Dre of top 20 US. attractons,...more than 30.000 

teeter Hema mn 22 burldings, arranged in order of 
fj SiGLE ANSWERS, Dept, A 4 development. Antique autos; fatm implements; ioco- 
Foe 80, Gerersi Poet Ofece motives: gurplanés. fine china- hobby collections; 
Mon tere, BY, OOS aaintings: much, much more. Burldings melude Indian 
Stockade; Pony Expresd Statian; Sod House, People's 
Store, Plawer Amlrogd Depot. Eve slg that madz 
Amenca great. Adults $1.50; minors 6. 50 cents: 


Pingu vend mn. #iliowt esl leet 
Archeology Potves (he Bible.” 
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PERFORMANCE 
IS WHAT YOU BUY! 


and features like these enable Gravely to ouiperform any other compact tractor 


= 7 onan walt biste Ae Pt eee —— ee = i. et es 5 ee a Poe F 
in the market. At Gravely, mechanical excellence is 4 tradihon and leadership a 


serious responsibility, Ask any owner why he bovanl Grave:ty—we Il stake our 


recutation on his answer, hen see your Gravely dealer, For lree, full color cataloa 






} Gravely Lane, Clemmons, North Caralma 27072. 


£) GRAVELY 


Write laravely 


The difference between 
rd travelin’and easy travelin’ 
is a good Travel Service. 


We have a free Tourgide service that sy 
keeps you from getting lost in the 
boondocks or fouled up in com- 
muller trafic. Mail ua a Tourgide 
Request Card and we'll map out 
the ¢asy way, the scenic Way, 
wherever you want to gu. We have 
travel card worth a hundred 
Mes its Weleght in cish. It's 
good tor gas and oil, ures and 
batteries, atid even emergency road service 
(its Grult) atover 30,000 Crulf stations: And for meals 
and lodging at over 1,000 Holiday Inns. 
We have young ladies called 
Tourgards’ who regularly look at our 
Statpons with a woman's cye. So you 
never have to worry about where 
to hind clean restrooms. 
With today’s 
| 1 Casy-Tiding cars 
and smooth roads, traveling should be 
more relaxing than ever. [fit isn't, maybe 
all Vou need is the Travel Agency with 
Pumps. Get your Tourgide Request Card ' 
Irom any Gulf deales 




















PHE TRAVEL AGENCY WITH PUMPS 
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“The luggage fell end over end, 
and smashed on the dock below...” 


“They were loading it onto the ship and we saw 
the whole thing happen. We almost fainted,” 































The brutal truth about travel is, people don't take 
Care Oo! your sulicase ine way iney teke care of you, 


oo Wwe bulld an American Tourister that can fate 
care of itself, 


We pack sixteen differant strong materials into 


Woe wreo it up with a tough stainless sige! frame, F 
We reinforce American Tourister with fiber glass. 
[All over, Not just on the corners.) . 


And give-e@ach bag non-spring blocks: The kind 
thal don Pspring open.on impact. 

“It seems incredible, bul the locks held tight. 
And noneof my clothes got hurt at all.” 

We do averything we can fo make sure every 
American Tourster has a long, hard lf. 

“When | think what might have happened wilh a 
lesser bag, | feel like fainting again." 


—— \ Mrs. Allyn Gerds 
— tain ay Grosse Pointe, Michigan 
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American Tourister 





